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Section 1- Introduction

1.1 Purpose of Guidance

The 2010 Municipal Separate Storm Sewer System Permit (MS4 Permit), adopted by the Santa
Ana Regional Water Quality ContBoard RWQCE and issued to San Bernardino County,
requires all new development and significant redevelopment projects covered by this Order to
incorporate Low Impact Development (LID) Best Management Practices to the maximum extent
practicable (MEP)nladdition, the Order also requires development of a standard design and
post-development best management practice (BMP) guidance for incorporation, where feasible
and applicable, of site design/LID, source control, and treatment control BMP (where éeasibl
and applicable) and Hydrologic Conditions of Concern (HCOC) mitigation measures to the MEP
2y LlzofAO aiGNBSGzZ NRIRX KAIKgle&sx FyR FTNBSsI &
to reduce the discharge of pollutants to receiving waters. The p@pdshis Technical

Guidance Document (TGD) for Water Quality Management Plan(s) (WQMP) is to provide
direction to project proponents on the regulatory requirements applicable to a private or public
development activity, including public works transportatiprojects, from project conception

to completion. This TGD is intended to serve as a living document, which will be updated as
needed to remain applicable beyond the current Permit term. Any-sudmstantive updates to

the TGD and Transportation ProjediB Guidance and applicable Template will be provided in
the annual report. Future substantive updates shall be submitted t(RW& CBor review and
approval, prior to implementation.

1.2 Regulatory Background

The 1972 Federal Water Pollution Control Aund és amendments comprise what is commonly
known as the Clean Water Act (CWA). The CWA provides the basis for the protection of all
inland surface waters, estuaries, and coastal waters. The federal Environmental Protection
Agency (EPA) is responsible éosuring the implementation of the CWA and its governing
regulations (primarily Title 40 of the Code of Federal Regulations) at the state level.

/ I £ A F 2 NJCologHé Wate2 Quality Bdntrol Act of 1970 and its implementing regulations
established theRWQCB as the agency responsible for implementing CWA and-Eottgne
requirements in the Santa Ana River Watershed. These requirements include adoption of a

2 SN vdzl f AGe /2yGNRE tfly o6da.laAxy ttlyéo G2
Plan identifies the beneficial uses for waterbodies in the Santa Ana River watershed, establishes
the water quality objectives required to protect those uses, and provides an implementation

plan to protect water quality in the regioRWVQCHR995 and subsguent amendments).



As part of its responsibility to protect beneficial uses of waters in the Santa Ana River
Watershed in San Bernardino County, the RWQCB issued permits to regulate discharges from
Municipal Separate Storm Sewer System (MS4) facilitigsnitite County.

The jurisdictions covered by this permit include:

San Bernardino County Flood Control District

County of San Bernardino

City of Big Bear Lake

City of Chino

City of Chino Hills

City of Colton

City of Fontana

City of Grand Terrace

City of Hghland

City of Loma Linda

City of Montclair

City of Ontario

City of Rancho Cucamonga

City of Redlands

City of Rialto

City of San Bernardino

City of Upland

City of Yucaipa
The first MS4 Permit for these Permittees was issued bYRIWECEn 1990. This perrhi
focused primarily on program development, which included establishment of the Drainage Area

Management Plan (now the Municipal Stormwater Management Plan) and implementation of
public education and staff training on stormwater quality concerns.

Revisedermits were issued in 1996 and 2002. Under these permits the stormwater
management requirements applicable to new development and significant redevelopment
projects evolved. Accordingly, during these permits the Model WQMP Guidance was revised
twice (2000and 2005) to incorporate increasingly stringent requirements applicable to
development activities.

TheRWQCHssued the current MS4 Permit on January 29, 2010 (Order No-(IB® NPDES
No. CAS618036). This permit contains many new requirements ttiaefuncrease the
complexity and costs associated with the management of stormwater in the permitted area,

2



especially for new development and significant redevelopment projects and public works
transportation projects. To address these new regulatory maeglahe MS4 Permit program

has again revised the Model WQMP Guidance. This updated TGD replaces all previous guidance
applicable to development projectsithin the Santa Ana River Watershed

1.3 Stormwater Management

Development activities typically chge predevelopment hydrologic conditions by altering
drainage patterns and increasing impervious area. Impervious areas include streets, walkways,
driveways, rooftops, and parking lots which traditionally not only do not infiltrate stormwater
runoff, but nstead increase the rate and volume of runoff of precipitation during storm events.
The traditional approach to storm drain design associated with a development activity focused
on capturing and transporting stormwater runoff efite in the most efficientnanner to

protect people and property from potential flood damage. Urban constructed drainage
systems, comprised of street gutters, catch basins, belowground storm drain piping, detention
basins, and open or closed channels (i.e., the MS4) have functioreeshvey runoff from

completed developments to the nearest receiving water.

Stormwater runoff mobilizes pollutants on land surfaces and carries them downstream via the
MS4 to storm drain systems where impacts to receiving water quality may occur. troaddi
increased runoff volume from development activities can cause erosion in downstream waters
further impacting water quality. Accordingly, over a number of years stormwater management
has evolved from simply managing the quantity of runoff from a dgwakent site to managing
both the quantity and quality of the runoff to reduce impacts to downstream receiving waters.

The recently adopted MS4 Permit for San Bernardino County includes significant changes to the
requirements for managing the quantity adality of runoff from urban developments. These
requirements include the incorporation of LID practices to maintain thedaneelopment

hydrology of a development site to the maximum extent practicable.

1.3.1 Low Impact Development

LID principles are ineasingly being applied in urban environments as a strategy to reduce
receiving water impacts from stormwater runoff. A typical LID definition is:

O ¥ stormwater management strategy that emphasizes conservation and the use of existing
natural site featuresntegrated with distributed, smalcale stormwater controls to more

closely mimic natural hydrologic patterns in residential, commercial and industrial

settingbé w2  AKAy33d2y {dFdS ' yYAGSNEAGE tdzaASG { 2dzy
Infrastructure forLos Angeles: Addressing Urban Runoff and Water Supply through LID,

2009]



Accordingly, the San Bernardino County Stormwater Program definés ddl3tarmwater
management and land development strategy that combines a hydrologically functional site
design wvith pollution prevention measures to compensate for land development impacts on
hydrology and water quality. LID techniques mimic the sitedpreelopment site hydrology by
using site design techniques that store, infiltrate, evapotranspirefilbéo or detain runoff close
to its sourcé @

1.3.2 Goals of LID

The primary goal of LID is to preserve the-gexelopment hydrology of a project site. Changes

in runoff characteristics that result in increased pdstvelopment runoff can be reduced

through the ug of structural and nonstructural BMfhat store, infiltrate, evaporate, and

detain runoff. The desired outcome of the use of these BMR (2 YAYAO GKS 20l
natural hydrologic functions to the maximum extent practicable. There are mangiesign

techniques that may be deployed on a project site to allow the site to function in a manner

similar to how it functioned prior to development. With the incorporation of LID practices,
downstream waters that ultimately receive stormwater runoff fratfeveloped sites will

experience fewer negative impacts and havetream flows that more closely approximate
pre-development runoff conditions.

1.3.3 Benefits of LID

The benefits of implementing LID practices can be significant. Examples include:

A Maintain predevelopment hydrologg Maintaining the predevelopment hydrology
reduces the volume of water that must be conveyed offsite, which not only reduces
erosion and sedimentation impacts, but ultimately reduces downstream flood control
requirements.

A Waterquality benefitsg Pollutant loads carried by stormwater runoff can be greatly
reduced through retention of stormwater and pollutants onsite and use of Stkid
biofilter pollutants onsite, thus reducing pollutants that would normally be discharged
diredly to the storm drain system.

A Groundwater recharge LID emphasizes infiltration of runoff onsite which has the
potential to increase local water supply availability from groundwater sources.

A Aesthetic appeal LID involves the use of site design pragsithat minimize the footprint
of proposed developments which increases preservation of open space.



1.4 WQMP Guidance Revision

The 2010 MS4 Permit significantly changed the requirements applicable to development
activities by substantially changing hovdldractices are incorporated into developments.
Specifically, as stated in the Permit:

G¢KA& hNRSNJI NSljdzZANBa LINRP2SOU LINRLRYySylGha G2 7.
techniques (e.g., preserve and protect natural features to the maximum extestigadale)

prior to considering mitigative techniques (structural treatment, such as infiltration systems).
The mitigative measures should be prioritized with the highest priority for BMPs that remove
storm water pollutants and reduce runoff volume, sucinéfration, then other BMPs, such

as harvesting and use, evapotranspiration and biotreatment should be considered. To the
maximum extent practicable, these LID BMPs must be implemented at the project site. The
Regional Board recognizes that site cowaligi, including site soils, contaminant plumes, high
groundwater levels, etc., could limit the applicability of infiltration and other LID BMPs at
certain project sites. Where LID BMPs are not feasible at the project site, more traditional, but
equally effetive control measures should be implemented. This Order provides for
alternatives and idieu programs where the preferred LID BMPs are infea@@WQCErder

No. 20160036, NPDES No. CAS618036, Section tb.&.6)

To address these requirements, this doamhreplaces the existing 2005 Model WQMP
Guidancdor the Santa Ana River Watershed (revised in May 20ili#3 entirety. Key changes
to the WQMP Guidance include:

A Revised HCOC performance criteria based on MS4 Permit requirements to conduct
hydrologicanalysis for only the-fear storm event (2005 Guidance also required analysis
of 1-year and 5year storm events)

A More detailed description of LID site design considerations including preventative
principles (e.g. minimizing impervious area) and mitigattéevel hydrologic source
controls (e.g. residential rooftop downspout disconnection)

A New approach to BMP selection and evaluation, whereby LIDsBMRevaluated
according to the hierarchy specified in the 2010 MS4 Permit

A Updated tables of pollutant raoval effectivenesgor BMPghat treat and release runoff
to the MS4

A New required calculations to demonstrate that planned LID B&MP capable of capturing
NHzy 2FF FNRBY (GKS 4L GSN) ljdz2r €t AGe RS&aA3ay adz2NYy



A New approach taletermine if implementation of a BMP type is not feasible, including
initial site screening factors (e.g. high groundwater conditions) and detailed assessment of
project specific feasibility (e.g. infiltration basin in poorly draining soils)

A Inclusion of alransportationGuidance specific to certain types of public works
transportationprojects. Application of this Guidance transportationprojects results in
documentation that is functionally equivalent to the WQMP prepared for new
development or signiant redevelopment projects.

1.5 Guidance Applicability

All proponents of development projects are required to use this TGD and associated Template
to obtain the necessary approvals for implementation of proposed new development and
significant redevelgpment activities and proposetansportationprojects. Project submittal
requirements vary depending on the type of project as well as whether the project proponent is
a private entity or public agency. The following sections provide additional information
regarding the applicability of this TGD.

1.5.1 Priority Projects

Table 11 defines development activities classified as Priority Projects. This TGD establishes
requirements for project proponents (both private and public agency project proponents) to
meet the minimum Countyvide stormwater management requirements applicable to Priority
Projects. In general terms, the project proponent shall incorporate infiltration LID BMP to the
MEP; and use biotreatment and harvest and use BMP for the remainder &fGhe

The project proponent should consult the Local Implementation Plan (LIP) established for the
jurisdiction within which the project is proposed, as requirements may be applicable fer non
priority /non-category projects. The LIP provides informatiorareliing how the WQMP
development process is implemented within the local jurisdiction and identifies any additional
WQMP development requirements, i.e., in addition to the requirements identified in this
document.

No building or grading permits will be is®d to Priority Projects by any local jurisdiction
without an approved final projectspecific WQMP.

1.5.2 Transportation Projects

Transportation projects that are part of a new development or significaiteneelopment
project implemented by a private deloper are subject to the requirements applicable to
Priority Rojects (e.g., see Section 1.5 ahable 11 Priority Project Category No. 2), regardless
of whether the roads remain private or are dedicated to public Hgftvay after the
development is coplete.



Table 1. Priority Project®

All significant redevelopmen! projects- defined as the addition or replacement of 5,000 or

more square feet (sq. ft) of impervious surface on an already developed site subject to

discretionary approval of the permitting jurisdiction. In addition:

Redevelopment does not include: Routine maintenance activities that are conducted to
maintain original line and grade, hydraulic capacity, original purpose of the facility, or
emergency rdevelopment activity required to protect public health and safety.

1 Where redevelopment results in an increase of less than 50% of the impervious surfaces
previously existing developed site, and the existing development was not subject to W(
requirements, the numeric sizing criteria discussed in Section 4 applies only to the add
or replacement, and not to the entire developed site.

Where redevelopment results in an increase of 50% or more of the impervious surfaces
previously existing desloped site, the numeric sizing criteria discussed in Section 4 app
to the entire development.

New development projects that create 10,000 sqg. ft. or more of impervious surface (collec|
over the entire project site) including commercial, intligd, residential housing subdivisions
(i.e., detached single family home subdivisions, rfaltiily attached subdivisions or
townhomes, condominiums, apartments, etc.), mixesk, and public projects. This category
includes development projects on pubéiad private land, which fall under the planning and
building authority of the permitting jurisdiction.

New development or significant ﬂdaevelopmenf of automotive repair shops (with SICodes
3 5013, 5014, 5541, 7532534, 75367/539)where the projectcreates, adds and/or replaces
5,000 square feet or more of impervious surface

New development or significant ﬂdaevelopmenf of restaurants (with SfCode 5812) where
the land area of development is 5,000 sq. ft. or more.

All hillside developmentsf 5,000 sg. ft. or more which are located on areas with known
erosive soil conditions or where the natural slope is 25% or more.

Developments of 2,500 sq. ft. of impervious surface or more adjacent to (within 200 feet)
6 discharging directly into ermdinmentally sensitive areas or waterbodies listed on the CWA
Section 303(d) list of impaired watéPs

Parking lots of 5,000 sqg. ft. or more exposed to stormwater. A parking lot is defined as lan
or facility for the temporary parking or storagé motor vehicles.

New development or significant sgevelopment of Retail Gasoline Outlets that are either
5,000 sq. ft. or more, or have a projected average daily traffic of 100 or more vehicles per
Non-Priority / NonCategory Projects may lequired by the local jurisdiction to implement
applicable site design LID and LIP requirements.

W As defined blRWQCHErder R&0100036

(?— For SIC codes, sagww.osha.gov/oshstats/sicsertin|
)¢ See Section 3 for additional information regarding impaired waters

Public works transportation projects not part of a Priority Project may be subject to the
requirements of the Transportation Project BMP Guidance, which describes the stormwater
management requirements applicable to selected categories of transportation projects. The
Transportation Project BMP Guidance is incorporated into this document as Appendix A. Similar
to a Priority Project; it is recommended that a project proponent azosult the LIP for the


http://www.osha.gov/oshstats/sicser.html

local jurisdiction in which the public works transportation project is planned to determine if any
additional local requirements apply to the proposed project.

1.6 How to Use this Guidance

This TGD provides project planning, sigsign, BMP selection and evaluation, and project
implementation guidance for Priority Projects and transportation projects. Given varying site
conditions throughout the County, it is not practical for this document to address every

potential site designssue that may arise during project conception and design. Furthermore,

this TGD does not supersede any local regulations that affect local development requirements.
While not an alencompassing document, the TGD does provide detailed discussion of LID BMP
selection, evaluation, and feasibility analysis so that project proponents will understand what
must be incorporated into Priority Projects and road projects to meet Cowdg stormwater
management requirements.

The TGD is applicable to new developmand redevelopment projects and includes a WQMP
Template (Appendix B) that is to be used by all project proponents of Priority Projects. Careful
adherence to the methods, calculations, and requirements incorporated into this Template will
increase the liklihood that a complete application for project approval is submitted.

The Transportation Project BMP Guidance (Appendix A) also includes a Template that is to be
used by all project proponents of public works road projects. For road projects, compliance
with the Transportation Project BMP Guidance establishes the documentation that is
functionally equivalent to the WQMP documentation prepared for Priority Projects. In addition,
usage of the Transportation Project BMP Guidance and Template will increageettod

that the project file for a planned road project is complete.

Finally, this document and its accompanying appendices should be used to identify the
minimum requirements applicable to private or public development activities or public works
transportation projects. The information contained herein should be used to facilitate
discussions between the project proponent and responsible agencies for issuing approvals and
permits for the proposed development activities.

In addition, each jurisdictionnder the MS4 Permit has adopted a LIP that provides information
specific to the local area where the development activity is planned. The LIP should be
consulted and used along with this TGD to prepare documentation applicable to the proposed
project.



Section 2¢ WQMP Development Process
2.1 Introduction

Use of this Guidance should begin in the earliest possible stages of project conception when a
development site or transportation project is first evaluated to determine how to best utilize

the site to opiimize both its development potential arability to incorporate LID concepts

given the location and characteristics of the property and the area. Ideally, preparation of the
documentation to support the planned project should be a mdisiciplinary effor involving
planning, architecture, engineering, geotechnical expertise, and landscape architecture. Teams
comprised of diverse disciplines can best evaluate how to apply LID practices from project
conception through design and construction.

The process fodeveloping a WQMP for a Priority Projemt the functionally equivalent
documentation for a transportation project requires the systematic completion of a number of
steps before a project can receive the necessary approvals and permits for constriitigon.
following sections provide an overview of the key steps applicable to proposed projects.
Subsequent sections of this TGD for WQMP and its appendices describe each step in more
detail.

2.2 Process Overview

Figure 21 shows the overall process applicaldd Priority Projects and public works
transportation projects, including where additional information may be obtained in this
document. The project proponent should consult the LIP for the jurisdiction in which the
project is located. The LIP providesgdictionspecific requirements applicable to WQMP
development and transportation projects. At a minimum, all local jurisdictions within the
County of San Bernardino shall implement the following process for a proposed project:

A Select Appropriate Guidagelf this is a public worksansportationproject, Appendix A
provides Guidance applicable to the proposed prajétieremaining sections of this
document (Sections 3 through 8o not apply.

A Establish Priority Project TypEable 11 identifies Prioty Projects subject to WQMP
development requirements.

A Complete Project Evaluation RequirememsrformCalifornia Environmental Quality Act
(CEQAreview, Watershed Action PlaiWAB analysis and assess local site conditions and
jurisdictional requiremets for project (see Section 3).

A Develop Site Desigihis step involves planning the project using preventative LID site
design principles to minimize the impact of development (see Section 5).



A Establish ProjeeBpecific Performance CriterBased onriformation developed during

project evaluation and site design, the project proponent establishes LID and HCOC
performance criteria.

Applicant Meets with Agency Planners/Staff to: Transportation Project
1  Determine project Category
Review WQMP Requirements

1
1 Review CEQA Requirements . . .
1 Initiate WAP Analysis Appendix A Transportation Guidance

applies to the Proposed Project: Complete
all Applicable Requirements

Priority Project

\ 4

Applicant Documents Project Evaluation Requirements
(Section 3)

\ 4

Applicant Develops Site Design Using LID Principles
(Section 5.2)

\ 4

Applicant Establishes Project-Specific LID DCV and
aoplicable HCOC Reauirements (Section 4)

\ 4

Evaluate Feasibility of On-Site LID BMPs
(Section 5.3.2 and Section 5.5)
Maximize Hydrologic Source Control, Infiltration and
Biotreatment BMPs
Develop Alternative Compliance Plan for
l Remaining DCV (Section 6)
Verify Regional or Sub-Regional Opportunity
in the approved Watershed Action Plan:
1  Remaining Capacity for Project DCV
1  Upstream of Water of the US
NO 1  Operational at Project Completion
1  Long Term Maintenance Plan approved

A

DCV Requirements
Fulfilled?

A 4

HCOC Requirements
Fulfilled?

Implement Additional Retention BMPs to meet
NO HCOC reauirements (Section 5.6)

\ 4

\ 4

Re-Evaluate Fulfillment of DCV Requirements
Applicant Prepares Preliminary WQMP and Site Plan for usina Additional HCOC-Reauired BMPs
Approval. After concurrence, Prepare Final WQMP

¥

Select Applicable Source Control BMPs (Section 7)

Address Post-Construction BMP Maintenance
Reauirements (Section 8)

\ 4

Applicant Submits Final WQMP for Agency Approval

Figure 21. WQMP Development Process Flowchart
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Section 4 provides guidelines for computing the project design capture volume {@C\D
and pre and postdevelopment hydrologic factors (runoff volume, time of concentration, and
peak runoff velocity) for HCOC performance criteria.

2.3 Working with Your Local Jurisdiction

This TGD for WQMP identifies requirements for completion\MQ@MP for Priority Projects or
functionally equivalent document for transportation projects that satisfies Cownte MS4
Permit requirements. However, nothing in this TGD supersedes any local development
requirements.

2.3.1 Getting Started

The first st@ in the approval process for a proposed project is to determine the applicability of
WQMP requirements. If the proposed project is a public works transportation project, then the
requirements established in Appendix;Aransportation Project BMP Guidantgy apply. The
Transportation Guidance provides all necessary information regarding its applicability, use and
required documentation. If the project falls within one of the categories listed in TalbleHen

it is classified as a Priority Project, adtrequirements described in subsequent sections of this
TGD must then be addressed.

Ultimately, the project proponent should consult the local LIP and, if needed, local stormwater
management personnel to verify project approval requirements. It is ésponsibility of the
project proponent to determine stormwater management requirements applicable to the
proposed project. Project proponents must also consult the WAP for the project location, to
ensure that WQMP development is aligned with any waterdbesed plans.

Once it is determined that a project requires a WQMP, the project proponent should work
through each step described in this TGD. The WQMP Template provided in Appendix B will
guide the process and dictate the types of information and analgesgsired to complete the
WQMP application.

2.3.2 Resource Information

The primary focus of this document is to provide sufficient baseline information for Priority
Projects to guide project proponents through the development of the WQMP application. A
semondary focus is to provide guidance for application of site desigrAdaded BMPs, source
control and treatment control BMPs (where applicable to project) to public works
transportationprojects (i.e., Appendix A). Regardless of the focus, this documeot is

intended to be an exhaustive source of information about LID BMPs, especially with regards to
LID design practices or criteria. Where appropriate in various sections, links to additional
specific reference materials are provided. However, prior totistg preparation of the WQMP,

it is recommended that the project proponent become familiar with the LID literature,
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especially as it relates to commonly accepted engineering practices. Recommended source
material for transportation projects is providedtime Transportation Project BMP Guidance
(Appendix A). Key source materials for new development asttevelopment projects include:

A Final Draft Model Water Quality Management Plan (WQNPange County (CA)
Stormwater ProgramMarch 22, 2011.

A Final DraffTechnical Guidance Document for the Preparation of Conceptual/Preliminary
and/or Project WQMPs, Orange County (CA) Stormwater Program, March 22, 2011.

A Final Draft Technical Guidance Document Appendices, Orange County (CA) Stormwater
Program, March 22, 2a1

A San Bernardino County Watershed Action Plan, San Bernardino County Stormwater
Program, January 29, 2011.

A California State Water Resources Control Board and Low Impact Development Center. Low
Impact Development Manual for Southern California: Techi@cédlance and Site Planning
Strategies. 2009.

A Center for Watershed Protection. Better Site Design: A Handbook for Changing
Development Rules in Your Community. 1998.

A Gregory, J.H.; Dukes, M.D.; Jones, P.H.; and G.L. Miller. Effect of Urban Soil Compaction
Infiltration Rate, Journal of Soil and Water Conservation, 2006, 1(3):24.7

A Maryland Department of Environmental Resource Programs and Planning Divisien. Low
Impact Development Design Strategi®s Integrated Design Approach (June 1999) Prince
Geord Qa [/ 2dzyieé> mMdpppT
http://www.co.pg.md.us/Government/DER/PPD/pgcounty/lidmain.htm

A American Society of Civil Engineers (ASCE). National Stormwater Best Management
Practices (BMPDatabase, Version 1.0.

A Urban Water Resources Research Council of ASCE Wright Water Engineers. National
Stormwater Best Management Practices Database, 2001.

A Bay Area Stormwater Management Agencies Association (BASMAA). Start at the Source
(Detailed discusion of permeable pavements and alternative driveway designs presented),
1999.

A Schueler, Thomas R. and Holland, Heather K. Center for Watershed Protection. The Practice
of Watershed Protection, 2000.

A Urban Runoff Quality Management, American Society df BEigineers (ASCE) Manual and
Report on Engineering Practice No. 87/Water Environment Federation (WEF) Manual of
Practice No.23, 1998.
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2.4 Preliminary WQMP Submittal

Local jurisdictions shall require the submittal of a preliminary pregpeicific WQMP

application for review early in the project development process to ensure compliance with all
jurisdictional requirements applicable to development projects (Permit Section XI1.D.3). A
Preliminary WQMP may be used by the local jurisdiction during the laméntitlement

process or as part of a project application for discretionary project approval. The level of detall
and content of the preliminary WQMP submittal depends to a large degree on the nature of the
project and local jurisdictional requirements.

The LIP applicable to the project area provides specific information regarding preliminary
WQMP submittal process. This document should be consulted prior to initiating development
of the WQMP.

2.5 Final WQMP Submittal

A completed Final WQMP shall fully aelsk site design measures, LID BMPs, hydromodification
controls, source control BMPs, and treatment control BMPs (where applicable to the project) to
address pollutants or hydrologic conditions of concern. If the prgeaponent has

demonstrated the infasibility of use of the aforementioned BMPs, asgarticipating in an

alternative compliance plan such as a contribution taraheu fund (if available) amitigation
LINEINF YE GKS 2vat VYdzad RSaONAROGS | YR R@EMPAzYSy i
when prepared for submittal for approval, must be certified by the owner, and must include
elements agreed upon at Preliminary WQMP acceptance and any revisions proposed.

The Final WQMP must be consistent with the Preliminary WQMP. If there arellastaistial
differences, the local jurisdiction must make a determination that the differences do not
diminish the effectiveness of the BMPs to mitigate or address the project's potential impacts to
water quality. Furthermore, any changes must not resulfiny new environmental impacts not
previously disclosed in the local jurisdiction's circulated environmental document(s). If the
changes diminish the project's ability to mitigate or address its water quality impacts, or result
in previously undisclosed gmonmental impacts, the local jurisdiction should require that the
project be subject to further environmental review.

The completed WQMP is to be submitted to the local jurisdiction for review and approval. Any
changes to WQMP elements agreed upon atRmeliminary WQMP phase shall be noted within
the WQMP submitted for final approval. Local jurisdiction staff will review the submittal for
acceptance and approval. Reviews will be documented by the local jurisdiction. Additional
information and submittalsnay be necessary for final approval. It is the responsibility of the
project proponent to provide the additional information for consideration by the local
jurisdiction
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Section X Project Evaluation

3.1 Introduction

The purpose of this section is tost@ibe the site and project information requirements needed

to determine applicable LID and HCOC performance criteria and select and evaluate runoff
capture in proposed BMPs. This information includessutecific data as well as regional
watershed or juisdictional plans or requirements. Project evaluation involves several key steps,

including:

A Assess site conditions

Determine pollutants of concern (POC)

A
A Determine HCOC
A

Identify requirements associated with a regional watershed or local jurisdiction thgt m

affect project planning

Table 31. Key Sources of Information for use in Completing a WQMP Project Evaluatiol

[ Souce I Key Information and Intended Use(s)

Watershed Geodatabase
(http://sbcounty.permitrack.com/WAB/

Downstream receiving waterbodies, dostream
HCOC, NRCS soil properties, ecologically sensi
areas

RWQCHMDL Webpage
(http://www.waterboards.ca.gov/santaana/wate
r_issues/programs/tmdl/index.shtml

Downstream adopted TMDLSs, planned TMDLs,
303(d) listed impairments for Santa Ana River
Watershed receiving waterbodies

NRCS Web Soil Survey
(http://websoilsurvey.nrcs.usda.gov/app/HomeHR

age.htm)

General soil and geologic properties

NPDES Permit No. CAS618036 (Order No. R8
20100036) for San Bernardino County
Permittees within the Santa An&atershed
Region
(http://www.waterboards.ca.gov/santaana/boar
d_decisions/adopted_orders/orders/2010/10_0
6_SBC_MS4 Permit_ 01_29 10)pdf

Basis for project evaluation guidance, regulatory
background for WQMP requirements

County of San Bernardino Hydrologwaiial
(http://www.sbcounty.gov/dpw/floodcontrol/pdf
/HydrologyManual.pdf

and Addendum
(http://www.sbcounty.gov/dpw/floodcontrol/pdf

/20100412_addendum.piif

Storm event charaetization, runoff and HCOC
analyses
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Several key references are necessary to develop the information required for project
evaluation, as summarized in Tabld 3In addition, information will need to be obtained from
project planning documents, informatiosearches and field surveys as necessary for assessing
topography, soil characteristics, drainage patterns, and potential environmental concerns.
Section 3 of the WQMP Template includes forms to insert information that describes the site
location and dranage features, hydrologic characteristics, and regional watershed.

3.2 Site Assessment

Information gathered through site assessment facilitates computations of selected LID and
HCOC BMPs performance relative to the criteria including runoff volume, fic@noentration,
peak runoff as well as computations of runoff capture of various proposed BMPs.

The review of existing information and the collection of sifeecific measurements also

identifies conditions that could prohibit the use of specific typekl® BMPs. Site assessments
must include available information regarding site slope, soil type, geotechnical conditions, and
local groundwater conditions, and how potential site layout and site design concepts can be
adapted to these conditions as discadselow. In addition, soil and infiltration testing may be
necessary to determine if stormwater infiltration is feasible and to determine the appropriate
design infiltration rates for infiltratiorbased BMPs.

The County of San Bernardino Stormwater Mamaget Program (Program) has completed a
on-line watershedGeodatabaseghttp://sbcounty.permitrack.com/wap includingHCOC map
that will be a valuable tool in the project evaluation process. This-badad tool includes site
assessment related data information as well as helpful links to background regulatory and
technical documents. These components include information such as:

A GIS layers that include land use, topography, drainage subwatersheds, soitghar
groundwater data, etc.

A Delineation of existing channels that are engineered, hardened, and maintained as well as
soft-armored or unarmored waterbodies that may be vulnerable to hydromodification

A GIS layers that include known sensitive speciestgoted habitat areas, and potential
stormwater recharge areas
3.2.1 Project Location

The location of a project is important to establish what local jurisdictional conditions and
requirements apply to the project and to understand where the project istégtan relation to
downstream receiving waters.
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The project location is also used to obtain information needed for several important
calculations necessary for completion of a WQMP. Site coordinates are used to identify the
design storm depth to be used determining LID and HCOC performance criteria from NOAA
Atlas isohyet mapsiip://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca _pfds.hdml

The project location includes the climatic region of #ike; valley, mountain, or desert. The
climatic region for the project site characterizes distinct rainfall patterns that occur in these
regions, which influences several WQMP calculations, as described below:

A Calculation of the DCV to meet LID performandteria relies on a coefficient that is a
function of the climatic region. The coefficients for each climatic region are shown in
Table 32.

A Extrapolation of the Zrear return period, dhour rainfall hourly rainfall for sites with sub
hourly time of cmcentration for use in estimating peak runoff rate for HCOC performance
criteria uses a slope that is a function of climatic region. The San Bernardino County
Hydrology Manual provides intensity duration curves on aldggscale to extrapolate sub
hourly rainfall intensity. The logpg slope of the extrapolated curve is different for
different climatic regions (Tabled).

A Estimation of the necessary fletirough capacity to treat the portion of the DCV that is
not retained onsite for sizing of flowbased BMPs (LID biotreatment BMPs with discharge
or nonLID treatment BMPSs). This process is described in Section 5.4.4.2.

A The project location is also the starting point in compiling other information such as
topographic, soils, hydrology, and groundwateraathich vary spatially across San
Bernardino County. These information types are discussed in the following sections.

Table 32. Coefficients for WQMP Development Influenced by Climatic Region

I -y | Mountain |  Desert |

Coefficient used infMethod 1.4807 1.909 1.2371
LogLog slope for extrapolating stiiourl
raigfallginterﬁ)sity P J Y 0.6 0.7 0.7

3.2.2 Site Topography and Hydrography

Site topography needs to be assessed to evaluate surface drainage patterns, high and low
points, and identify slopesiydrographic calculations necessary for estimating pnel post
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development time of concentration rely upon two key variables that require understanding of
the existing and proposed site topography and drainage patterns including the length of the
flowpath from the furthest upstream point of a site to its outlet (use longest flowpath if more
than one exists) and the difference in elevation along the longest flowpath (see Section 4.2.2).
The use of the San Bernardino County Hydrology Manual time of coatentnomograph
(Appendix €1) requires these data inputs.

Selection of site design LID BMPs require an understanding of how stormwater runoff flows at a
project site to be able to evaluate potential areas for siting LID BMPs, including impervious area
dispersion, runoff capture, retention, or treatment and release. Selection of BMPs must also
consider the location and elevation of existing drainage structures to ensure appropriate
connections to the local MS4 system.

Preliminary assessment data can bdlexied through visual observations, but a topographic
survey is required to provide sufficient detail fofdot contours.

The pre and postdevelopment topography and posteveloped conveyance features may

require delineation of multiple drainage managent areas (DMAs), which may be routed to a
single or multiple discharge points from the project site to the MS4. DMAs are portions of a site
that drain to the same BMPs and/or conveyance facility. Projects that require phasing of
construction activities stuld delineate separate DMASs for each phase of the development
project. The networking of DMASs, eite conveyance, and discharge points must be shown in
the site plan and in a simple schematic format as shown in Betrof the WQMP Template.

Thepre- and post development poject site will be, as necessary, divided into distinct Drainage
Areas (DA). A Drainage Area is the area of the Project site that drains to a specific outlet. If the
Project site has two outlets then the site will, by definition, hawe DAs. Each DA will be

further subdivided into Drainage Management Areas (DMAS) based on land cover type and
HSG. If a DA has three distinct land cover types, then the DA will have three DMAs that must be
accounted for in the calculations. By definitjiaghe sum of the areas of the DMAs will total the

area of the DA, and the sum of the areas of the DA will total the Project site area listed in Item 2
of Form 2.11 of the WQMP Templaté®rojects that require phasing of construction activities
should delirate separate DMAs for each phase of the development project. The networking of
DAsand DMAsonsite conveyance, and discharge points must be shown in the site plan and in
a simple schematic format as shown in F@+h of the WQMP Template.

3.2.3 Soils ad Geologic Conditions

I KI NI OGSNRT FGA2y 2F &a2it O2yRAGAZ2Y & Aada NBI dzA N
infiltrate stormwater runoff. If it is determined that infiltration is feasible, then soils data is

necessary to estimate the percolationtedor determining the retention volume that can be
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achieved with proposed BMPs. Initial review of general soils data such as from the National
Resources Conservation Service (NRCS) as well-apesitéc soil information assessments
conducted onsite areequired to understand the characteristics and ability of soils to infiltrate
runoff. Section 5.3.2 describes criteria for determining conditions under which infiltration BMPs
are not considered feasible as a result of soils and geologic condition areddreenot

required to be considered in WQMP as a result of soil characteristics and other factors.

The NRCS categorizes soil types as hydrologic soil group (HSG) A, B, C, or D, with the capacity to
percolate water greatest in type A soils and lowest petyp soils. The San Bernardino County
Hydrology Manual incorporates the HSG in estimating of both runoff volume and peak runoff

from a drainage area, which are HCOC performance criteria (see Section 5.4.2).

Geologic assessments are required to evaluate@ly 8 A RSNJ 6§ KS LINRB2SOG aaAd
table, depth to bedrock, and susceptibility to landslides. Understanding the soils and geologic
conditions is critical for design considerations such as placement of buildings and impervious
surfaces.

3.2.4 Growndwater Considerations

Site assessment relative to groundwater characteristics includes an evaluation of groundwater
levels. Several types of LID BMPs are prohibited from consideration for sites overlying a
seasonal high groundwater table. Similarly, pobjsites overlying areas groundwater or soil
contamination limit or prohibit the consideration of LID BMPs that rely on infiltration for
inclusion in WQMP. Section 5.3.2 describes criteria for determifinfjltration BMPs are
prohibited as a result ajroundwater characteristics.

3.2.5 Environmental Concerns

Identification of sensitive areas on a project site is required since these areas potentially fall
under the regulatory purview of other agencies such as the Army Corps of Engineers or
California gate Department of Fish and Game (DFG). For instance, a proposed project may lie
within a conservation or mitigation easement area identified in a Multiple Species Habitat
Conservation Plan (MSHCP) that has identified key species and associated haitatiseSr
restricted areas may also include wetlands and floodplains. A site assessment also requires
review of existing or historical vegetative plant communities and invasive species. Other
concerns that may impact the placement of LID BMPs may incloaminated soil and
groundwater or buried storage tanks.

3.2.6 Existing Development and Utilities

A clear understanding of site conditions requires knowledge of existing development conditions
and utilities since they may limit the placement of LID BMPRd affect site design. For
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redevelopment projects, existing dmiilt plans are valuable documents to review to compare
against actual site conditions when identifying site features such as buildings and structures,
parking lots, roads, landscaped areasd underground utilities.

In addition, the quality of existing land cover is an important factor in developing a WQMP. The

{FYy . SNYINRAY2 /[/2dzyie | &@RNRf23& alydaf AyO2NLJ
estimating of both runoff @lume and pek runoff from a DM\, which are HCOC performance

criteria (see Sections 4.2.1 and 4.2.3).

Setting a predeveloped quality of cover rating requires field investigation and use of best
professional judgment. Vegetation at a site can change dramatically eettvee wet and dry
seasons, therefore assessments of quality of cover that take place toward the end of the dry
and beginning of the wet season require observation of plants in a dormant state. These plants
still provide similar soil stabilization benefds during the growing season.

3.3 Pollutants of Concern

Site assessments involve identification of specific pollutants of concern that could be expected
from implementation of the Priority Project. Urban runoff mobilizes pollutants that have
accumulated a surfaces of developed sites and has the potential to impact the receiving

waters downstream of the development site. Typical urban runoff pollutants of concern include
microbial pathogens (bacteria and viruses), metals, nutrients, toxic organic compounds
suspended solids/sediment, trash and debris, and oil and grease. Specifically pollutants include:

A Pathogens (Bacteria Indicators/ Virug)Bacteria and viruses are ubiquitous
microorganisms that thrive under certain environmental conditions. Their pralifon is
typically caused by the transport of animal or human fecal wastes from the watershed.
Water, containing excessive bacteria and viruses, can alter the aquatic habitat and create
a harmful environment for humans and aquatic life. Also, the decaitiom of excess
organic waste causes increased growth of undesirable organisms in the water.

A Metals ¢ The primary source of metal pollution in stormwater is typically commercially
available metals and metal products, as well as emissions from brake padeitread
wear associated with driving. Primary metals of concern include cadmium, chromium,
copper, lead, mercury, and zinc. Lead and chromium have been used as corrosion
inhibitors in primer coatings and cooling tower systems. Metals are also rawiaate
components in nofmetal products such as fuels, adhesives, paints, and other coatings. At
low concentrations naturally occurring in soil, metals may not be toxic. However, at higher
concentrations, certain metals can be toxic to aquatic life. Humange impacted from
contaminated groundwater resources, and bioaccumulation of metals in fish and shellfish.
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Environmental concerns, regarding the potential for release of metals to the environment,
have already led to restricted metal usage in certainligagions.

A Nutrients ¢ Nutrients are inorganic substances, such as nitrogen and phosphorus.
Excessive discharge of nutrients to water bodies and streams causes eutrophication,
where aquatic plants and algae growth can lead to excessive decay of orgatec imat
the water body, loss of oxygen in the water, release of toxins in sediment, and the
eventual death of aquatic organisms. Primary sources of nutrients in urban runoff are
fertilizers and eroded soils.

A Organic Compounds Organic compounds are carbddased. Commercially available or
naturally occurring organic compounds are found in solvents and hydrocarbons. Organic
compounds can, at certain concentrations, indirectly or directly constitute a hazard to life
or health. When rinsing off objects, toxa&vels of solvents and cleaning compounds can
be discharged to storm drains. Dirt, grease, and grime retained in the cleaning fluid or
rinse water may also adsorb levels of organic compounds that are harmful or hazardous
to aquatic life. Sources of orgamiempounds may include waste handling areas and
vehicle or landscape maintenance areas.

A Pesticides / Herbicides Pesticides and herbicides are organic compounds used to
destroyand/or prevent insects, rodents, fungi, weeds, and other undesirable pests.
Pesticides and herbicides can be washed off urban landscapes during storm events.

A Sediments / Suspended Solig$Sediments are solid materials that are eroded from the
land surface. Sediments can increase turbidity, clog fish gills, reduce spawning habitat,
lower survival rates of young aquatic organisms, smother bottom dwelling organisms, and
suppress aquatic vegetation growth.

A Trash and Debrig Trash (such as paper, plastic, polystyrene packing foam, and aluminum
materials) and biodegradable organic matfeuch as leaves, grass cuttings, and food
waste) are general waste products on the landscape. The presence of trash and debris
may have a significant impact on the recreational value of a water body and aquatic
habitat. Trash also impacts water quality increasing biochemical oxygen demand.

A Oil and Greaseg Oil and grease in water bodies decreases the aesthetic value of the
water body, as well as the water quality. Primary sources of oil and grease are petroleum
hydrocarbon products, motor products fmoleaking vehicles, esters, oils, fats, waxes, and
high moleculaiweight fatty acids.

3.3.1 Land Use and Potential Pollutants of Concern

The WQMP must identify all pollutants that are expected to be generated from the proposed
project. Sitespecific condibns must also be considered as potential pollutant sources, such as
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legacy pesticides or nutrients in site soils as a result of past agricultural practices or hazardous
materials in site soils from industrial uses. Hazardous material sites that havedraediated

and do not pose a current threat, and will not pose a future threat to stormwater quality, are
not considered a pollutant of concern. Tabk rovides guidance for determining expected
pollutants of concern and lists those pollutants that &pically associated with the project
categories and land use types. The selection of BMPs that involve treatment and release of
runoff from the site to downstream waters must effectively mitigate associated pollutants of
concern for a proposed project.

Table 3-3. Pollutants of Concern for Project Categories and Land Uses

Detached
Residential E N E =2 E E E Y E
Development

Attached
Residential E N E = E E E E g2
Development
Commercial /
Industrial = E =8 g9 E =8 E =S E
Develpment
Automotive E139)
Repair Shops
Restaurants o 1 1
(>5,000 ff) B e e
Hillside
Development E N E = E E E E E
(>5,000 ff)
Parking Lots 1 1 1

(55,000 f) =2 E = = E =2 E B E
Retail
Gasoline N E N = E N E B E
Outlets

E N E g E

E =20 E N E

E = Expected to be a concern in stormwater runoff

N = Not expected to be a concern in stormwater runoff

W Expected pollutant if landscaping existssite; otherwise not expected.

@ Exected pollutant if the project includes uncovered parking areas; otherwise not expected
®ncluding petroleum hydrocarbons

“ncluding solvents

®) Bacterial indicators are routinely detected in pavement runoff
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3.3.2 Expected Pollutants of Concern

The WQMP must list all identified pollutants of concern that are expected to be generated by
the project and compare this with the list of pollutants for which the receiving waters are
impaired. To identify pollutants of concern in receiving waters, gaofect proponent shall
reference Table-3 and Table 3 to determine if any pollutants expected to be generated by
the project are also listed as causing impairments of downstream receiving waters for the
project.

3.3.3 Receiving Water Impairments and Dis

For each of the proposed project discharge points, the Priority Project proponent shall identify
the proximate receiving water for each point of discharge and all downstream receiving waters,
using the HCOC Map and Watershed Geodatabase developdwefuvAP. For all downstream
receiving waters identified, determine if they are listed on the most recent list of CWA Section
303(d) impaired water bodies or have an effective, adopted or planned TMDL. TS

the current impaired receiving water bags. Project proponent shall check with the RWQCB
and State Water Resources Control Board for updates to the 303(d) list of impaired water
bodies with adopted TMDLs within the Santa Ana River Watershed Region
(http://www.waterboards.ca.gov/water issues/programs/tmdl/For identified pollutants of
concern that are causing an impairment in receiving waters, the Project WQMP shall
incorporate LID BMPs that fully retain stormwater, ooyide medium or high effectiveness in
reducing pollutants prior to release, if egite retention is infeasible.

Table 34. Summary of Impairments to Receiving Waterbodies (2010) in San Bernardino Col

Big Bear Lake X X X X
Chino Creek Reach 1A X X

Chino Creek Reach 1B X X X

Chino Creek Reach 2 X X
Cucamonga Creek, Reach 1 X X

Cucamonga Creek, Reach 2 X

Grout Creek X

Knickerbocker Creek X
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Lytle Creek

Mill Creek (Prado Area)
Mill Creek Reach 1

Mill Creek Reach 2

Mountain Home Creek

Mountain Home Creek, East For
Prado Park Lake
Rathbone (Rathbun Creek) X X X

XXX | X|X|X|[X

Santa Ana River, Reach 3 X X
Santa Ana River, Reach 4 X
Summit Creek X

For identified pollutants of concern that are causing an impairment in receiving waters, the Project WQMP shall incolpor.
BMPs that fully retain stormwater, or provide medium or high effectiveness in reducing pollutants prior to releasatdf on
retention is infeasible.

3.4 Hydrologic Conditions of Concern

A WQMP is required to address the potential for causing or contributing to HCOC from project
development. Conditions that demonstrate a project does not have the potential to cause or
contribute to a downstream HCOC are found in Permit Section XI.E.5.d.ii. In addition, if your
project meets one of the following criteria indicated below, you do not need to address
Hydromodification at this time.

Additional HCOC Exemption Criteria:

1. Sump Condibn: All downstream conveyance channels to an adequate sump (for
example, Prado Dam, Santa Ana River, or other Lake, Reservoir or naturally erosion
resistant feature) that will receive runoff from the project are engineered and regularly
maintained to enare design flow capacity; no sensitive stream habitat areas will be
adversely affected; or are not identified on the-Bermittees Hydromodification
Sensitivity Maps.

2. Pre = Post: The runoff flow rate, volume and velocity for the jestlopment
conditionof the Priority Development Project do not exceed the-geyvelopment (i.e,
naturally occurring condition) for the-gear, 24hour rainfall event utilizing latest San
Bernardino County Hydrology Manual.

a. Submit a substantiated hydrologic analysis toifystour request.

3. Diversion to Storage Area / Controlled Release Point: The DMAs drain to water storage
areas which are considered as controlled release points and utilized for water
conservation.
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a. See Appendix F for tHeCOC Exemption Area Map and thelioe Watershed
Geodatabasentp://sbcounty.permitrack.com/wapfor reference.

4. Less than One Acre: The Priority Development Project disturbs less than one acre. The
Copermittee has the discretion to regue a Project Specific WQMP to address HCOCs
on projects less than one acre on a case by case basis. The project disturbs less than one
acre and is not part of a common plan of development.

5. Built Out Area: The contributing watershed area to which theqatoglischarges has an
impervious area percentage greater than 90 percent.

a. See Appendix F for tHeCOC Exemption Map and the-lame Watershed
Geodatabaséhttp://sbcounty.permitrack.com/wapfor reference.

3.4.1 Susceptibility of Receiving Waters to Hydromodification Impacts

New development typically results in an increased proportion of impervious surfaces on the
project site, or conversely reduction in the proportion of porous or pervious surface at the
project site, and changes to the drainage network. Common changes to the hydrologic regime
resulting from development include increased runoff volume and velocity, reduced infiltration,
increased flow frequency, flow duration, peak flow, and faster timeetich peak flow. If the
project covers praedeveloped natural sediment source areas with impervious surfaces, or
otherwise modifies these sediment source areas, the amount of sediment available for
transport in downstream flows may be reduced. Storm rurofild fill this sedimentarrying
capacity by eroding a downstream channel, resulting in excessive erosion, excessive
sedimentation, or both, in downstream reaches. These changes have the potential to adversely
impact downstream channels and habitat intégr A change to the hydrologic regime would be
considered an HCOC if the change would have a significant adverse impact on downstream
natural channels and habitat integrity, alone or in conjunction with impacts of other projects.

3.4.2 Expected Hydrologi€onditions of Concern

As part of the development of a WAP for the County of San Bernardino (an MS4 Permit
requirement), an HCOC Map and Watershed Geodatabase has been developed that delineates
existing unarmored or sofirmored drainages in the permitteatea that are vulnerable to
geomorphology changes due to hydromodification. Initial mapping of HCOC in the Santa Ana
River watershed was included in the WAP Phase 1 document, submitted RVM@CBN

January 29, 2011. Once the WAP is approved, the H@Otiat in the Watershed

Geodatabase will provide the basis for determining if a proposed project is located upstream of
a waterbody that requires protection from hydromodification.

If the proposed project is determined to have the potential to causeomttribute to a
downstream HCOC, then the WQMP must address both LID and HCOC performance criteria
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(see Sections 4.3.1 and 4.3.2). Section 5.5 provides guidance on selection and evaluation of
BMPs for addressing HCOC performance criteria. Conversely pfdfect is not within a region
upstream of a HCOC, then only LID performance criteria (see Section 4.3.1) and associated BMP
selection and evaluation steps apply.

3.5 Regional Stormwater Management

Regional efforts to manage watersheds in an integrateshner are underway in San
Bernardino County through the development of a WAP. Section XI.B.1 of the MS4 Permit states
that:

The Permittees shall develop an integrated watershed management approach to improve
integration of planning and approval processathwvater quality and quantity control
measures. Management of the water quality and hydrologic impacts of urbanization will be
more effective whether managed on a per site,-seional, or regional basis, if coordinated
within the WAP.

Therefore, in someroject locations, the WAP may designate sabgional and/or regional LID
BMPs that provide effective water quality and quantity management whesitenLID BMPs

are ineffective at achieving LID DCV and HCOC requirements. Under such circumstances, the
Prgect proponent will need to demonstrate, through their infeasibility analysis, that the use of
regional BMPs is more effective based on all of the following criteria:

A The subregional/regional LID BMPs is sited and designed such that it will provide greate
overall benefit than would be achieved by-eite LID BMPs, including combined
considerations of pollutant loading, hydrologic loading, groundwater recharge, potable
water demand, and Smart Growth goals.

A The subregional/regional LID BMPs are locatedrstitat runoff from the project would
be conveyed to the BMPs prior to discharge to any Waters of the US. However,
stormwater runoff from an individual project may be conveyed to a regional treatment
system via receiving waters if the pollutants in the rffffave been controlled osite
using LID techniques to the MEP and beneficial uses of the receiving water have not been
impacted.

A The subregional/regional LID BMPs are sufficiently sized to retain or biotreat runoff from
the project in addition to runoffrom other upstream drainage areas.

A The subregional/regional LID BMPs will be adequately maintained for the life of the
project and the sulregional/regional BMPs will be constructed and operational to serve
the project once the project is complete.
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Toparticipate in an approved regional LID BMP, the project WQMP must also include an
analysis to verify that the criteria used to demonstrate greater effectiveness in a regional LID
BMP are maintained throughout the watershed at the time of project comptetitor example,

if more development occurs within the watershed than estimated, then the capacity of the
regional LID BMPs may not be sufficient to mitigate the DCV of a development project.

The use of regional or stiegional BMPs could require multiplerisdictions and project
proponents within a watershed to develop a watersHealsed management strategy to be
implemented on a jurisdictional basis. The WAP will identify regional opportunities and a
framework for implementation. There may be multiple impientation scenarios among

various jurisdictions that will need to be worked out on a case by case basis. As an example of
implementing LID on a regional basis, several individual developments potentially in
conjunction with other agencies could proposeraject that incorporates LID BMPs to address
stormwater runoff from all the developments collectively. Examples of regional BMPs would be
the use of a regional infiltration basin, regional wetland, or groundwater injection and/or
recharge facility as a tal project or in conjunction with distributed swales and bioretention
areas within the developments or at the regional site.
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Section 4¢ ProjectSpecific Performance Criteria

Performance criteria must be established for each Priority Project requini@®P. MS4

Permit Section XI.D.6 prescribes performance criteria for managing the LID water quality
control volume and Section X1.E.5 prescribes criteria for projects that have potential to cause a
HCOC. The computed performance criteria are the basisstermhining the extent of LID and
hydromodification BMPs needed for a proposed project. Although the requirements for LID and
HCOC are stated independently in the MS4 Permit, and the Project WQMP must also
demonstrate compliance with each requirement (L2l &/lCOC) separately, these provisions
overlap significantly and some best management practices may fulfill a portion of one or more
of each of the requirements.

The following instructions address LID performance criteria (Section 4.1) separately from HCOC
mitigation requirements (Section 4.2). Section 4.3 provides example case studies for
implementing these concepts.

For nonPriority / nonCategory projects, the Project proponent is not required to address
HCOC mitigation requirements. However, they maydzpiired to implement sourcand site
control BMPs and other LIP requirements, as determined by the local jurisdiction. The
proponent will complete the applicable sections and forms in the WQMP template (typically,
Sections 1, 2 and 3 and Forms-4,4.%2 and 4.13) as directed by the local jurisdiction.

The Project site will be, as necessary, divided into distinct Drainage Areas (DA). A Drainage Area
is the area of the Project site that drains to a specific ouet. example fithe Project site has

two outlets then the site will, by definition, have two DAs. Each DA will be further subdivided

into Drainage Management Areas (DMAS) based on land cover type anéotSBample fi

the DA has three distinct land cover types, then the DA will have threAdtiat must be

accounted for in the calculations. By definition, the sum of the areas of the DMAs will total the
area of the DA, and the sum of the areas of the DA will total the Project site area listed in Item 2
of Form 2.11 of the WQMP Template.

If the Project site has two or more runoff outlets, the Project proponent will complete the
HCOG@nd DC\analysis for each corresponding DA (using the applicable forms).
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4.1 LID Performance Criteria

¢tKS O2YO0AYSR NHzy2FF OI LIi dzZNB ust dgalor exdéedl valum@ 2 SO i Q
based BMP performance criteria (MS4 Permit Section XI.D.6). Vdlasesl performance

criteria are used as the measure of the overall effectiveness of the LID BMPs. The MS4 Permit
requires that volumebased LID BMPs be evaluatédtf Flowbased BMPs may only be used

after onsite retenion and infiltration and voluméased biotreatment BMPs have been

implemented to the MEP.

Implementation of BMPs shall follow the LID BMP hierarchy of use (Fgyrer heProject
Proponent shalkevaluate and incorporate LID site design components, hydrologic source
controls (HSC), harvest and use BMP®ntion andinfiltration BMPsand, finally,

biotreatment BMPs to mitigate the DCV associated with each individual DA on the project site.
Secton 5.5 provides guidance on the determinatiortloé feasibilityand optimizationof BMP
implementation If the combination ohydrologic source controlgHSC)retention and

infiltration, and harvest and use BMPs are unable to mitigate the entire DCY,lifegreatment
BMPs may be implemented by the project proponémtthe balance of the DCW flow-based
biotreatmentBMPs are used, then they must be sized to provide sufficient capacity for
effective treatment of the remainder of the volur®ased perfomance criteria that cannot be
achieved with retention BMPs (TGD for WQMP Section 5.4.4.2). Under no circumstances shall
any portion of the DCV be released from the site without effective mitigation and/or treatment.

Section XI.D.6.a of the MS4 Permit inigds four alternatives for computing the design capture
volume for development of sizing for proposed LID features and other BMPs, if necessary. Of
the four, the Program has selected the following criterion for use:

The volume of annual runoff producedrfra 24hour, 85th percentile storm event

determined as the maximum capture storm water volume for the area, from the formula
recommended in Urban Runoff Quality Management, WEF Manual of Practice No. 23/ASCE
Manual of Practice No. 87 (1998).

This alternaive was selected for use because of its ease of application, effective management
of spatial variability in rainfall by using NOAA isohyetal maps, and status as the prescribed
method used for WQMPs prepared since 2005. For the purposes of preparivy@v®, the
24-hour, 88" percentile storm event shall be equivalent to the calculated DCV, as follows.

This alternative employs two regression equations to convert watershed imperviousness to a
runoff coefficient and convert average rainfall event depth (lohse a 6hour inter-event time

to identify distinct storm events) to a maximized water quality capture volume (WEF/ASCE,
1998). The maximized water quality capture volume is referred to as the DCV and this term will
be used throughout the San Bernardinougity WQMP. Computation of the DCV for a potential
project involves five steps as shown below:
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A Step 1¢ Compute thearea, in square feet, for each Project Site DA
A Step 2¢ Compute theDArunoff coefficient as a function dAimperviousness (i), using
the following regression equation (ASCE and WEF, 1998):
C=0.858 ¥ic0.78 * ¥+ 0.774 *i + 0.04

A Step 3¢ ldentify the 2year, hour rainfall depth for theDAfrom the NOAA Atlas 14
isohyet map. The following webpage can be used to extract interpolated ponfall
from NOAA Atlas 14 isohyets:

http://hdsc.nws.noaa.qov/hdsc/pfds/sa/sca pfds.html

A Step 4¢ Compute the P6 mean storm rainfall depth in inches forlt#dy multiplying the
2 year, thr rainfall depth by the appropriate coefficient fdor the San Bernardino
County climatic region (Valley = 1.4807, Mountain = 1.909, or Desert = 1.2371):

Ps = Byr,lhr* ai

A Step 5 Calculate the design capture volume (DCV), in cubic feet,.ascadn of the total
DA in square feet; the runoff coefficient (C), the P6 rainfall depth, in inches; and the
regression constant to account for drawdown time £al.582 for 24hr drawdown, or
1.963 for 48hr drawdown). Drawdown time is the maximum amaowh time that runoff
can be stored in a BMP to ensure sufficient capacity to treat subsequent storm events.
The following equation computes the DCV:

DCV DA* C * g* Ps/ 12

Section 5.3.1 describes specific preventative site design principles thate¢del amount of
runoff generated from a project site. Accordingly, computation 6f  Q@V using thegP
method shown above requires input of ped¢veloped imperviousness, which may be lower
than traditional values as a result of the implementation ité slesign LID principles.

4.2 HCOC Performance Criteria

Not all potential projects will need to address HCOCs as discussed in Section 3.4. MS4 Permit
Section XI.E.5d specifies conditions that would result in a project having the potential to cause
an HCOG@see discussion in Section 3.4). If the project has potential to cause a HCOC, as
determined in the project evaluation step, performance criteria to assess the effectiveness of a
WQMP in mitigating HCOC impacts from the project involve comparinggwebpment site
hydrology with postdevelopment site hydrology. MS4 Permit Section XI.E.5d provides specific
metrics of compliance with the MS4 Permit requirements for HCOC, as follows:

A Postdevelopment runoff volume, time of concentration, and peak flow gjofor the 2
year frequency storm does not exceed that of the-pgievelopment condition by more
than five percent.
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compute pre and postdevelopment hydrology for a®&hour design storm event with ay

return period. Each of the following hydrologic variables (runoff volume, time of concentration
and peak flow velocity) must be demonstrated to not have changed by more than five percent
as a result of the proposed delopment activity. The LID BMPs included in the WQMP wiill
contribute to meeting HCOC requirements. The volume of runoff retained in LID BMPs serves to
reduce the volume computed for the pedeveloped condition for a-gear, 24hour storm

event. LID BMPsilivalso substantially affect the pesieveloped condition runoff hydrograph,
including the time of concentration and peak runoff. HCOC performance criteria for time of
concentration and peak runoff require matching of pamd post developed conditions whin

five percent. Longer time of concentration and lower peak runoff generally results in lower
concern for hydromodification impacts. It may not be physically possible for a project to
implement BMPs consistent with LID provisions of the MS4 Permibuttincreasing the time

of concentration of a site and reducing peak runoff by more than five percent. Therefore, it is
interpreted that the five percent postieveloped hydrology matching criteria only applies to
decreases in time of concentration and ieases in peak runoff.

The governing document for discrete hydrologic analysis in San Bernardino County is the San
Bernardino County Hydrology Manual (SBCFCD, 1986). The following sections provide guidance
for conducting calculations, using Forms-2.through 4.25 of the WQMP Template, for each

of the HCOC performance criterradditional details are also available in the San Bernardino
County Hydrology Manual in the following sections:

A Runoff volume Section J for drainage areas less than 10 acres ¢ioS8écfor drainage
areas greater than 10 acres;

A Time of concentration Section D.3 for drainage areas less than 640 acres or Section E for
drainage areas greater than 640 acres;

A Peak flowrate Section D.1 for drainage areas less than 640 acres or Sé&cfior
drainage areas greater than 640 acres.

As an alternative for performing the manual calculations on each of these forms, a project
proponent may, with the approval of the reviewing jurisdictiogplace Forms 4:3 through
4.2-5 by computer softwaranalysis based on the San Bernardino County Hydrology Manual.

4.2.1 Runoff Volume

The method prescribed in the San Bernardino County Hydrology Manual for estimating runoff
volume from a design storm event uses an empirical factor, the runoff curve nui@byr for
estimating the portion of rainfall depth that is converted to runoff. High curve numbers indicate
a high fraction of rainfall is expected to become runoff, as is the case for impervious surfaces
such as pavement or rooftop areas, where a CN a§ @8sumed. Conversely, low CNs are
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assigned to areas designated as a natural land cover type with well drained soils, where the
capacity for rainfall to percolate to groundwater is greater.

In the first step for calculating runoff volume, the projecess divided into DAs, which are

further subdivided into DMAs based on land cover type and HSG. For each defined land cover
type and HSG within a delineated DMA, determine the appropriate CN using FHguwktie

San Bernardino County Hydrology Manuak(&ppendix €). Each column in Form 432

(WQMP Template) is used to represent the unique land cover type and HSG of each DMA (for
projects with numerous DMAs, it may be necessary to incorporate additional columns into
Form 4.23). Using the DMA areas éigorresponding CNs, compute an atgaighted average

CN for the entire project site (G, using the following equation:

CNoal' n [HCNbowa* Areapwa] / Areaoa

The area weighted CN for the site is then converted to a soil storage ca@atyd(initial
abstraction [,) using the following equations;

S = (1000 / G}) - 10
lh=0.2*S

The initial abstraction is the depth ddinfall that is not available for surface runoff, by way of
hydrologic processes such as infiltration, interception, or depression storage. In order to
convert this estimate of initial abstraction to a runoff volume it is necessary to determine the
desiqn rainfall depth. The Jear return period, 24our rainfall depth By 24n) for the project

site is extracted using the NOAA Atlas 14 isohyetals found on their webpage
(http://hdsc.nws.roaa.gov/hdsc/pfds/sa/sca_pfds.htlRunoff volumé&V) from the site is

then computed for both preand post developed conditions using the following equation

vV=1/12* Areﬁte* ( I:)2yr,24hrc Ia )2/ ( I32yr,24hr§ |a+ S )

The above process shall bempleted for both predevelopment site conditions and pest
development site conditions. A comparison of the runoff volume estimates usingpdepost
developed weighted CNs determines the runoff volume reduction necessary to achieve the
HCOC performae criteria. The following equation computes the volume reduction that must
be achieved using a combination of LID and hydromodification mitigation BMPs:

VHCOC,: 0.95* Vostdevelopedc VPredeveloped

4.2.2 Time of Concentration
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The time of concentratin is the time after the beginning of rainfall when all points in a
drainage area are contributing to discharge point(s). It is a measure of the timing of a
hydrologic response to a rainfall event. The San Bernardino County Hydrology Manual
determines thetime of concentration for a project site by using a
nomograph (Appendix-C). Information needed to use the
nomograph includes:

A Length of the longest flowpath across the site (see example
flowpath for an undeveloped site to the right)

A Change in elevatioalong the longest flowpath across the site
OAY SEI YLX S (no M/KS INAMEKBOY

A Land cover type and percent imperviousness (undeveloped land cover also requires an
assessment of the quality of covesee section 3.2.6)

The nomograph is limited tDA that are less than 10 acres and with a maximum flowpath

length of 1,000 feet. If the site is greater than 10 acres and/or has multiple DA, an additional
step (described below) is needed to determine the total time of concentration. For each DA
(must beless than 10 acres) the initial DA time of concentration is determined using the
nomograph in Appendix-C. The travel time from each DA outlet to the site discharge point is
SAGAYIFIGSR dzaAy3 GKS alyyiAyaQa OKIyySt Fi2g

Visec= 1.49 * R#I* 521 n - R=A/P
Wheren s a coefficient determined by the roughness of the channel botteis,the hydraulic

radius, which equals the cross sectional flow area’itAfidivided by the wetted perimeter in ft
(P),andSis the slope of the channel bottom.

The additional travel time from a DA outlet to the project site outlet is then simply the length of
the channellichanng) in ft divided by the velocity of flow/]in feet per second, as show in the
equation below:

Tminutes = lehanne|/ ( Vft/sec * 60 SeC/min)

The time of concentrationTf) is the sum of the initial DA time of concentration and the travel
time to the site discharge point. For sites with multiple DA, the total time of concentration is
equal to the longesbf the DAspecific times of concentration. Comparison of the time of
concentration estimates for preand postdeveloped conditions determines the additional time
of concentration Tencog that must be provided to achieve HCOC performance criteria:

Tc,HCOC: 0.95* -E,Predevelopedc Tc,PostdeveIoped
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4.2.3 Peak Runoff

Performance criteria for peak flow velocity are developed to be protective of the downstream
waterbody. Velocity in the receiving water or MS4 conveyance facilities just downstream of th
discharge point will change with the type, size, and slope of receiving MS4 conveyance facilities

prior to reaching the HCOC segment. In addition, inputs of runoff from other drainage areas

affect downstream velocity. Thus, peak runoff (cfs) servestetar criterion for maintaining

preRS @St 21LISR LISIKH] Ff29 OSt20A0e R26YyalGNBFY (KI )
point. New conveyance facilities associated with a development must still comply with local

flood control sizing requirements, wdh include design criteria based on flow velocity.

The San Bernardino County Hydrology Manual uses a form of the Rational Method to estimate
peak flow Q,) from a DA. The equation is shown below:

Q=09*(kFRy)* DA,ft2/ 43 560ft%acre; Fn =ap* Fp

This form of the Rational Method estimates effective rainfall for runoff generation by
subtracting the depth of rain expected to be infiltrateg,), referred to as the maximum loss
rate. The sections below provide information regarding variabgesiun this equation.

Maximum Loss Rate

The variablds, is equal to the infiltration capacity of soils on the project skg (nultiplied by

the pervious fraction of the total site areay. The site design determines the pervious fraction

of the projectsite. The infiltration capacity of pervious areas is identified by using a nomograph
in the San Bernardino County Hydrology Manual (Appendix Data needed to use the
nomograph include pervious area CN and antecedent moisture conditions (AMC). For
estimating peak runoff for HCOC performance criteria, AMC Il is assumed for all portions of the
area under the MS4 Permit.

Rainfall Intensity

The rainfall intensity variablé)(in the Rational Method equation is intended to represent the 2
year return periodoeak intensity for duration equal to the time of concentration for the project
site. Because most project sites will have a time of concentration that is less than one hour, it is
necessary to extrapolate NOAA Atlas 14 information fortsoirly durations The San

Bernardino County Hydrology Manual employs an interditsation curve plotted on a Lelgog

scale to perform the extrapolation (AppendixdE Project sites within the valley use a tayy

slope of 0.6, while project sites in the Mountain or Deestimatic regions use a Ldgg slope

of 0.7. Alternatively, the following equation can be used to estimate the rainfall intemsftyr (
duration equal to the time of concentratiod;

I = 10 N [LOCBZyn ]_hrc Sog_|og * LOG (I/ 60)]
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Confluence Aalysis

For project sites with more than one DA, estimation of peak runoff requires a Rational Method
confluence analysis. If the time of concentration from all of the DA to the site discharge point
were equal, then the peak runoff would simply be the soifDA peak runoff estimates. When
differences in time of concentration exist among DA, routed to same site discharge point, the
peak runoff at the site discharge poir@(tlet Q) is less than the sum of DA peak runoff rates
due to different timing of runtf response from each upstream DA. The San Bernardino County
Hydrology Manual provides a confluence analysis method for estimating peak runoff at the site
discharge point (confluence of multiple DA) for two potential scenarios:

A DA with highest peak runoffas the longest time of concentration (sum of the initial DA
time of concentration and the travel time to the site discharge point). Assuming Dés
a higher peak runoff and longer time concentration than®A4eak runoff at the project
site outlet is stimated using the following equation (subscripts indicate the DA reference
ID):

Outlet @ =Q+[Q1* (d¢Fn1)/ (h¢Fn1)]

A The DA with the highest peak runoff has the shortest time of concentration (sum of the
initial DA time of concentratioand the travel time to the site discharge point). Assuming
DAB has a higher peak runoff and shorter time concentration tharADpeak runoff at
the project site outlet is estimated using the following equation (subscripts indicate the
DA reference ID):

Outlet Q=Q+[Q1* (4¢Fn1)/ (h¢FRn)1* (Te2/ Tea)

Comparison of the peak runoff estimates for pamd post developed conditions determines

the peak runoff reduction necessary to achieve HCOC performance crifgriadg. The

following equation computes the peak runoff reduction needed with a combination of LID and
hydromodification BMPs:

Outlet Qxco= 095 * Outlet @ posideveloped- Outlet Q predeveloped

4.3 Case Studies

Two case studies are presented to demonstrate the mdblogy for evaluating LID and HCOC
performance criteria.

The first case study presents a-aére site with vacant land cover (Figurd ¥ Figure 41 also

shows the site layout for Case Study 1 after construction. The proposed project will consist of a
large commercial facility and parking lot. It was determined that there were no HCOCs
associated with the proposed project.
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The second Case Study presents a2 site with vegetated land cover and canopy, as shown
in Figure 42. Figure 4@ also hows the site layout for Case Study 2 after construction. The site
will consist of a lowdensity residential community with 15 dwelling units, a small pocket park,
and an area reserved to preserve existing vegetation and drainage features. The project site
delineated into two hydrologically distinct DA, referred to as®£.8 acres) and DB\ (3.9

acres). Performance criteria are applied separately for each DA. This proposed project must
address HCOC due to conditions in the downstream water body.

Y Impervious Surface

———  Storm Drain

Irigated Landscaping
] Proposed Project Area

Preserved Natural Vegetation

180

Figure 42. Case Study 2: Préeft) and Post (right) Developed Site.ayout
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4.3.1 Case StudiesLID Performance Criteria

The calculations for the LID Performance Criteria are shown below for Case Study 1 and for
each of the two DAs of Case Study 2. Taklepdovides the parameters required to perform
DCV calculations for each casedst sites. Section 4.1 provides a step by step description of
how these parameters are used to compute the DCV usingdhgethod. The NOAA
Precipitation Frequency Data Server indicates the site hagemf 24hour storm precipitation

of 2.88 inches and-year, Xhour precipitation of 0.63 in/hr
(http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk)yca

Table 41. Key Parameters for Calculation of LID DCV for botreGiadies

e S B

Area (acres) 15 2.8 3.9
Pre-developed land classification L;:?/Séilt(;ggg’ chg\é?;?gjd’ Usgg\éfgsggd’
Predeveloped imperviousness (%) 0% 0% 0%
Postdevdoped land classification Commercial Residential Residential
Postdeveloped imperviousness (% 70% 33% 29%
2-year, 1 hr precipitation (in) 0.63 0.63 0.63
Climatic Region Valley Valley Valley
BMP Drawdown time (hrs) 48 48 48

Canputation of LID DCV for Case Study 1
1 Step 1¢ Project siteg single drainage area (DA) of approximately 15 acres.
DA = 15 acre *43,560°facre = 653,400 ft
1 Step 2¢ Postdeveloped runoff coefficient was calculated using the following equation:
C =0.88 * (70%J ¢ 0.78 * (70%)+ 0.774 * (70%) +0.04 = 0.49

1 Step 3¢ The 2year, thour rainfall depth for the project site was determined to be 0.63 in. using|
the NOAA Atlas 14 isohyet map.

9 Step 4¢ The project site is located in the Valley climatic regiod therefore, converting-gear,
hour rain to the Raverage storm depth is:

P;=1.4807 * 0.63 = 0.93 inches

I Step 5¢Using the parameters obtained from the previous steps, the DCV fohaudi8drawdown,
was calculated as follows:

DCV = 653,400%ft 0.49 * 0.93in / 12in/ft *1.963
DCV = 48,708%t
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Computation of LID DCV for Case Study 2

9 Step 1¢ Project siteg two drainage areas: DA is approximately 2.8 acres, and-BAs
approximately 3.9 acres.

DAA = 2.8 acre *43,560facre = 121,968 ft
DAB= 3.9 acre *43,560 Htacre = 169,884 ft
9 Step 2¢ Postdeveloped runoff coefficient was calculated for-BAising the following equation:
C = 0.858 * (33%y 0.78 * (339%)+ 0.774 * (33%) +0.04 = 0.24
and for DAB:
C =0.858 * (29%, 0.78 * (29%)+ 0774 * (29%) +0.04 = 0.22

9 Step 3¢ The 2year, thour rainfall depth for the project site was determined to be 0.63 in. using
NOAA Atlas 14 isohyet map.

9 Step 4¢ The project site is located in the Valley climatic region and therefore, converirgr21-
hour rain to the Raverage storm depth is:

Ps = 1.4807 * 0.63 = 0.93 inches

9 Step 5¢Using the parameters obtained from the previous steps, the DCV fothaudi8drawdown
for DAA is calculated below:

DCVA = 121,968 ft* 0.24 * 0.93in / 12in/ft *1963
DCVA = 4,453ft

and for DAB:

DCVB= 169,884 ft* 0.22 * 0.93in / 12in/ft *1.963
DCVB = 5,686ft

4.3.2 Case Studies HCQC Performance Criteria

The hydrology analysis needed to demonstrate HCOC performance criteria was completed for
Case Study 2, a ledensity residential development with potential to cause or contribute to a
downstream HCOC, using the methods describe@ati® 4.2. Case Study 2 consists of two
hydrologically distinct DAs, and calculations were performed for each DA. Calculations of site
specific HCOC performance criteria for runoff volume, time of concentration, and peak runoff
are shown béw for this cae study.

Runoff Volume

Runoff volume is calculated separately for each defined DA. Tébkummarizes the
parameters used in calculating the runoff volume. The entire site overlies the Merrill soil series,
with a C HSG.
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Table 42. Case Study 2 Calcutant of AreaWeighted Curve Number

o |

Open Brush with Good CN 75 75 75 75
Cover Area (sq. ft) 92,129 9,917 126,848 39,518
Open Brush with Fair CN o 77 v w
Cover Area(sq. ft) 30,710 0 42,283 0
] ) ) CN 69 69 69 69
Residential Landscapin
Area (sq. ft) 0 72,540 0 80,984
CN 98 98 98 98
Pavement
Area(sq. ft) 0 22,382 0 21,628
CN 98 98 98 98
Rooftop
Area(sq. ft) 0 18,000 0 27,000
Areaweighted CN CN 76 79 76 79

Case Study 2Runoff Volume Calculation

1 Step 1- Calculate Site CN (see Tabi2)4Calculations of the CN for the pleveloped site assume 7
percent Open Brush with Good Cover (75) and 25 percent Open Brush with Fair Cover (77).

Site CNe=[(75*218,977 ) + (77 *72,993)]/291,970 = 76

DAA CNost=[(75*9,917 ) + (69 * 72,540 ) + {98 * (22,382 + 18,000 ) }] / 122,839 = 79

DAB CNost=[ (75 *39,518 ) + (69 * 80,984 ) + {98 * ( 21,628 + 27,000) } ]/ 169,131 = 79
1 Step 2- Calculate Soil Storage Capac8ydand Initial Abstractionly)

DAA & DAB (Predeveloped) Suepe=1,000/76;10=3.2; pl=0.2*3.2=0.64 in

DAA (Postdeveloped) post= 1,000/ 79 10 = 2.7; pbost=0.2*2.7=0.53in

DAB (Postdeveloped) post= 1,000/ 79 10 = 2.7; ghos= 0.2 * 2.7 = 0.53 in

1 Step 3. Compute predevelopment angostdevelopment runoff volume and calculate required
volume reduction to meet HCOC performance criteria.

DAA

Predeveloped:  Vape= 1/12 * 122,839 * ( 2.88 0.64 ¥/ ( 2.88¢ 0.64 + 3.2) = 9,442%t
Postdeveloped:  Vapos= 1/12 * 122,839 * ( 2.8 0.53 ¥/ ( 2.88¢ 0.53 + 2.7) = 11,194%t
Volume reduction: Vapcoc= 0.95 * 11,194 9,442 =1,193 £

DAB

Predeveloped:  Vgpe= 1/12 * 169,131 * ( 2.88 0.64 ¥/ (2.88¢ 0.64 + 3.2) = 13,000%t
Postdeveloped:  Vipos= 1/12 * 169,131 * (2.88 0.53 §/ ( 2.88¢ 0.53 + 2.7) = 15,413%t
Volume reduction: Vispcoc= 0.95 * 15,413 13,000 =1,642 ff

|

\
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Case Study 2 Time of Concenttion Calculation

Step 1¢ Estimate longest flow length

Use GIS elevation data to estimate the maximum flow length and change in elevation for each of
DA for pre and post developed site conditions.

Step 2¢ The total area of the case studyless than 10 acres. Therefore, the nomograph in Appe

ndli
CG1 provided the time of concentration for each DA. The nomograph requires the predominant I;I

cover type for each DA. Parameters used in the nomograph and time of concentration results ar

shownbelow:

Landuse

Flow
Length (ft)

Change in
elevation

(ft)

Time of
Concentration
(min)

Predeveloped Undeveloped Good 669 2 40
Cover

Postdeveloped | SingleFamily 911 2 20

DA A Residential

Postdeveloped | SingleFamily 1000 2 21

DA B Residential
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CaseStudy 2¢ Peak Runoff Calculation

A Step 1¢ Use nomograph in Appendix3Xo calculate infiltration capacity of soifs, for each DA
assuming AMC Il for both prand post developed conditions. Multiply resultirfg with pervious
fraction (@) in projed to calculate depth of rain to be infiltratedk,. Do this for all pervious areas
and sum alk,, values to obtain totak;, value for each DA.

Compute DA infiltration

depth, K,

Pre-

DAA DAB

Post

Pre-

Post

developed developed developed developed

Surfae Description: Open Brush

Pervious Area CN 76 75 76 75
Antecedent Moisture

Condition 2 2 2 2
Infiltration Capacityr, (in/hr) 0.44 0.46 0.44 0.46
Pervious Fraction, 1 0.08 1 0.23
Infiltration depth (in) 0.44 0.04 0.44 0.11

Resilential Landscaping (only in ped¢veloped

Surface Description: condition)

Pervious Area CN 69 69
Antecedent Moisture

Condition 2 2
Infiltration Capacityr, (in/hr) 0.56 0.56
Pervious Fractioa, 0.59 0.48
Infiltration depth (in) 0.33 0.27
Total Depth of Infitation F, 0.44 037 0.44 0.38

(in/hr)

A Step 2¢ Calculate rainfall intensity for each DA for duration equal to the time of concentration
under pre and post developed conditions by extrapolating from they8ar, thr rainfall intensity
for the site. FolCase Study 2, they&ar, thr rainfall intensity is 0.63 in/hr. Due to the site beingl
located in the Valley climatic region, extrapolation used a-&lg@f0.6.

DAA

Predeveloped: Ippe= 107 LOG 0.680.6 * LOG (40 / 60) ] =0.80
Postdeveloped: Iapos= 107 LOG 0.680.6 * LOG (20 /60) ] = 1.22
DAB

Predeveloped: Igpe= 10" LOG 0.680.6 * LOG ( 40 / 60) ] =0.80
Postdeveloped: lgpos= 107 LOG 0.680.6 * LOG (2160) ] =1.18
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Case Study 2 Peak Runoff Calculation (cont.)

A Step 3¢ Calculate peak runoff for each DA
DAA
Predeveloped: Qape= 0.9 * (0.8 0.44 ) * 122,839 ft/ 43,560 ft/acre = 0.91 cfs
Postdeveloped: Q,apos= 09 * (1.22¢ 0.37 ) * 122,839 ft/ 43,560 ff/acre = 2.16 cfs
DAB
Predeveloped: Q,gpre= 0.9 * (0.8 0.44 ) * 169,131 ft/ 43,560 ft/acre = 1.26 cfs
Postdeveloped: Q,gpos= 0.9 * ( 1.18&; 0.38 )* 169,131ff / 43,560 ff/acre = 2.81 cfs

A Step 4¢ A confluence analysis is needed to compute peak runoff because the site is divided #§
hydrologically independent DA. For pdeveloped conditions, it is assumed both DA have the
same time of concentration and therefore the values are added together:

Qupre=0.91 + 1.26 = 2.17 cfs

For postdeveloped conditions, DB has a greater peak runoff and time of concentration then [
A, therefore peak runoff at the project site dischargsemn is calculated as follows:

Qopost= 2.81 + 2.16 * (1.180.37 ) / ( 1.22,0.37) = 4.87 cfs

A Step 5¢The predeveloped peak runoff is subtracted from the pasveloped peak runoff to
calculate the required peak runoff reduction to meet HCOC perfaoeariteria:

Qp-vcoc= 0.95 * 4.8& 2.17 = 2.47 cfs
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Section 5¢ Low Impact Development BMP
Evaluation and Selection

5.1 Introduction

The extent to which LID practices may be incorporated irffaaity Project can be determined

once the project proponent has a clear understanding of projeati¢tions based on the

information developed under Section 3, and the applicable performance criteria determined as
described in Section 4. Using this information, LID practices are selected and evaluated to meet
the minimum performance criteria feasibli.it is not feasible to fully meet the performance

criteria utilizing BMPs, as described in this Section, a Project Proponent must then evaluate and
propose an Alternative Compliance approach as described in Section 6.

LID practices may be divided intwd general categories:

A Preventive measureare site planning, design and construction practices that focus on
minimizing the amount of land disturbed and retaining, to the maximum extent
practicable, the natural drainage characteristics of the site. @enaiion of preventive
measures begins early in the project planning phase, when the layout of the project site is
being contemplated. The extent to which such measures are incorporated into the project
site dictate to a large degree the extent to whichdatnal mitigative measures will be
required to meet the performance criteria. Maximizing preventative measures will reduce
additional mitigation requirements, resulting in a more cost effective project.

A Mitigative measures if required, are structural8Ps that manage impacts from
stormwater runoff and provide pollutant reduction. Categories of mitigative BMPs that
must be considered in order of priority are: (1) infiltration BMPs; (2) BMPs that harvest
and use runoff (e.g., rain barrelsigerns, etc);and (3) vegetated BMPs that promote
evapotranspiration (e.g., bioretention, biofiltration, and biotreatment).

Table 51 summarizes how preventive and mitigative measures interrelate and how WQMP
development addresses each category. The following sectiessribe requirements for
incorporation of both categories into the planning and design of a project.

The purpose of this section is to provide guidance for preparing site designs and drainage plans,
selecting and sizing BMPs applicable to the projegirascribed in the MS4 Permit, and

evaluating the conformance of the proposed BMPs with pregpetcific LID performance

criteria. Final construction documents prepared during project design are the appropriate place
to establish construction phase requiments that will then be enforced during construction.
Furthermore, detailed requirements for stormwater quality protection during construction are
covered under the Sections X.B and XIV of the MS4 Péstablishing appropriate post
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construction measureand mechanisms for ensuring that they will be implemented are
discussed in Section 8.

Preserve natural infiltration capacity Not applicable, but extensive
Site Planning and | Preserve existing drainage patterns application of preventive measure
layout Protect existing vegetation and sensitive will reduce the mitigative
areas measures required below
: ; Minimize impervious area Infiltration BMPs
gléiiggd Projec Disconnect impervious areas Capture/Use BMPs
Vegetated BMPs
Minimize construction footprint Revegetate disturbed areas
Construction Minimize unnecessary compaction
Minimize removal of native vegetation
Implement source control BMPs Maintain BMPs appropriately
PostConstruction | Restore original soils and use appropriate
vegetation

Source: Adapted from SoCal LID manual (original source: Low Impact Development Center, Inc.)

5.2 Selection of LID Prevendi\Measures

Consistent with the MS4 Permit, the LID practices incorporated into a prepecific WQMP
should promote the following principles, where feasible:

A Incorporate landscape designs that promote water retention and evapotranspiration,
such as throgh soil development and grading techniques, and incorporation of water
conservation elements such as use of native plants;

A Include permeable surface designs in parking lots and areas with low traffic;

A Allow natural drainage systems for street constructaord catchments (with no drainage
pipes), and allow grassy swales and ditches;

A Require parking lots to drain to landscaped areas to provide treatment, retention, or
infiltration;

A Reduce curb requirements where adequate drainage, conveyance, treatment@ade
are available to allow stormwater to drain into landscaped areas;

A Incorporate rainwater harvesting and use;

A Allow building of narrow streets and provide alternatives to minimum parking
requirements;

A Consider vegetated landscape as an integral eldréstreets, parking lots, playgrounds
and buildings as a stormwater treatment and retention system; and
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A Consider and facilitate application of landform grading techniques and revegetation as an
alternative to traditional approaches, particularly in aresasceptible to erosion and
sediment loss such as hillside development projects.

Extensive application of preventive
measures throughout the development Case Study 2 Application of Preventative Site
will reduce the number and size of Design Principles

mitigative BMPs required to meet WQMP S:;;ZZ: s;‘t'f:r’;g
requirements. The earlienithe project

development phase that preventive
measures are considered, the easier it will
be to incorporate them.

Minimize impervious area (use
of shortened driveways )

e

Disconnect
impervious area

Preventive measures are incorporated intd (oof drains to
all phases of a project. Initially, these bioswale)
measures are considered during the
planning phase to id@ify ways to reduce Protect existing
the project footprint, minimize land vegetation
disturbance and maintain the pre
development hydrological function of a
new development site, or, at a minimum,
to maintain the existing hydrologic
function of a site being redeveloped.

Preventivemeasures must also be considered and included during both the construction and
post-construction phases of the project. Unless carefully anticipated and prescribed in
construction document requirements, construction activity can reduce the benefits
incorparated during earlier phases, such as by disturbing or compacting naturally infiltrating
soils in an area that was set aside for preservation. It is vital that the project incorporate
revegetation requirements to cover exposed soils and allow for the giteaximize

stormwater retention as quickly as possible following completion of construction activities.

The following sections provide additional information regarding the key elements associated
with the incorporation of preventive measures into the varsgohases of a projectfrom
conception to completion.

5.2.1 Site Planning and Design Practices

Preventive measures associated with site planning and design will be considered together as
the practicability of a particular design may be determined by i@ characteristics. Table 5

2 summarizes the key elements that should be considered during the site planning and design
phases.

Preventive measures apply to both new development and significant redevelopment projects.
However, it is recognized that trability to incorporate preventive measures into an existing
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developed site undergoing redevelopment can be more difficult. Attention to specific types of

preventive measures, such as minimizing new impervious area and disconnecting existing
impervious aras can provide substantial stormwater management benefits.

LID- Preventive
Measures

Maximize natural
infiltration
capacity

Table 52. LID Preventive Measures for Consideration During Site Planning and Design Phases

Project Phase

Planning

A Avod locating constructed elements on high

_ permeable areas

A Cluster constructed elements in the least
permeable areas

Design

A Use alternative permeable or porou
building materials where allowed
by code

Preserve existing
drainage patterns
and increase time
of concentration

A Avoid channelization of natural drainages
A Where channel engineering is necessary,
include sinuosity to increase time of

_ concentration

A Establish setbacks and buffer areas from
_natural waterbodies

A Retain natural depressions in project area

A Avoid chanelization of natural

_ streams

A Where channel engineering is

_ necessary:

A Include mild slopes,

A Increase channel roughness to

_increase time of concentration

A Use pervious channel linings to
increase infiltration

Protect existing
vegetation and
sensitive area

A At the outset, establish areas within project

_ site that should remain undisturbed

A Establish setbacks and buffer zones around

_sensitive areas

A Incorporate rather than eliminate establisheg
vegetation throughout site layout

A Design site layout to protect
sersitive areas

Minimize
impervious area

A Reduce footprint by:

A Building vertically rather than horizontally

A Reducing road and sidewalk widths to MEP

A Clustering constructed elements to preserve

_open space

A Minimizing lot setbacks to reduce driveway
lengths

A Install sidewalks only one side of

_ private roadways

A Use alternative permeable or porou
building materials where allowed

by code

A Reduce overall parking lot size by
creating smaller parking spaces ft
compact cars

Disconnect
impervious areas

A Plan site layoutad mass grading to allow runoff tg
be directed to permeable areas, e.g., natural
retention areas, open spaces, medians, parking

_islands, planter boxes

A Avoid channelization of natural esite streams

A Incorporate permeable areas throughol

_ project site to acept runoff

A Design roof downspouts to drain to

_ pervious areas

A Use alternative permeable or porous
building materials where allowed by
code

Integrated with
planning

A Incorporate preventive measures that are

_ consistent with the Watershed Action Plan

A Determne if any approved regional BMP projects
are constructed downstream and included in

WAP, prior to site design planning

A Use all design requirements included in
the Watershed Action Plan for
watershed based BMPs

Source: Adapted from SoCAL LID manual (aligiource: Low Impact Development Center, Inc)

The following sections provide a description of each preventive measure listed in TAb®b
additional information and links to additional technical resources, consult.tdve Impact

Development Manuali Southern California: Technical Guidance and Site Planning Stsategie

(www.casga.org/LID/SoCalL |ID/tabid/218/Default.agpx Maryland Departmendf Resource

Programs and Plannirigjivision. Lowmpact Development Design Strategiés Integrated

45


http://www.casqa.org/LID/SoCalLID/tabid/218/Default.aspx

Design Approacthttp://www.co.pg.md.us/Government/DER/PPD/pgcounty/lidmain.jtrar
OrangeCounty, CA stormwtar program guidance documents
(http://www.waterboards.ca.gov/rwgcb8/water issues/programs/stormwater/oc permit.shtml

5.2.1.1Maximize Natural Infiltrabn Capacity

¢Fr1AYy3a FTRGFYGFr3IS 2F + arxidsSQa yladz2NIf AyFAL OGN
volume of stormwater runoff generated and the need for BMPs that mitigate project impacts.
Accordingly, when developing the footprint for constructedraknts of a proposed project,

areas where infiltration could be maximized should be preserved. Typically, these areas include:

A Hydrologic Soil Groups A or B
A Mild slopes or depressions
A Undeveloped portions of an existing site undergoing redevelopment

Selecing areas to maximize infiltration must consider geotechnical hazards that could be
created by infiltration in inappropriate locations, such as near structures, which may cause
structural failure, or in and around steep slopes, which may cause slope dezstiidn.

5.2.1.2Preserve Existing Drainage Patterns and Increase Time of Concentration

A project site should be evaluated to determine how rainfall naturally moves through or is
stored on the site. To the extent practicable, the natural drainage-flowugh and storage
characteristics should be incorporated into the project layout. Preserving these features will
KSt L) YI Ayl Adgveldpient hidiolbdgic@iiaradiaNsBcs, including the time of
concentration, runoff velocity, and peak flow voluma addition to preserving natural features,
the project site should be evaluated to determine where site grading could add additional
depressions that can provide esite storage of stormwater runoff.

5.2.1.3Protect Existing Vegetation and Sensitiveasre

Vegetative cover (extent, depth and density) provides additional storage volume during rainfall
events. Soils with undisturbed vegetation have a much higher capacity to store and infiltrate
runoff than disturbed soils or vegetation. Every effort shdudmade to minimize soil and
vegetation disturbance (including existing trees) to retairsdr storage capacity.

Projects should avoid sensitive areas, including wetlands, streams, floodplains, and intact
wooded areas. Not only do federal, state anddldaws already limit development in these

areas or require compliance with significantly more stringent regulatory requirements, impacts
to these areas can greatly impact the gtevelopment hydrologic characteristics of a site.

5.2.1.4Minimize Impervios Areas

Increased imperviousness is associated with increased environmental impacts to downstream
receiving waters, including the creation of hydrologic conditions of concern. Accordingly,
projects site plans should minimize impervious areas, which ety reduce the amount of
BMPs needed to mitigate potential downstream impacts. Taklearicludes several example
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techniques for reducing imperviousness. The extent to which some of these techniques may be
employed in the local area (e.g., minimum roaidiths) is dependent on existing codes and
ordinances, which should be carefully consulted in coordination with the local jurisdiction.

5.2.1.5Disconnect Impervious Areas

Disconnection of impervious areas so that stormwater runoff is directed tsitenpevious
surfaces rather than offite streets and storm drains increases the time of concentration,
reduces the peak discharge rate from the site, and maximizes opportunities f&iteon
infiltration. Careful application of this preventive measure can dye@duce the need for

other BMPs. Care must be taken to ensure that runoff to pervious areas fsit@mfiltration
does not create geotechnical hazards or cause impacts to adjacent properties. The extent to
which disconnection practices may be employedthe project site may be dependent on
existing codes and ordinances, which should be carefully consulted.

5.2.1.6Integrate with Watershed Planning

Regional efforts to manage watersheds in an integrated manner are underway in San
Bernardino County thragh the development of a Watershed Action Plan. This planning effort
may influence requirements applicable to site planning and design.

5.2.2 Construction Practices

Project proponents should thoroughly evaluate how the planned construction activity will be
staged and phased, and the construction activities allowed or specified throughout the planning
and design phases of a project. Tabld@ Summarizes the construction practices that should be
considered when incorporating preventive measures into the ptajecing site planning and
design. For example, if minimizing land disturbance is a key element of the project plan, then it
is important to consider how construction activities, including siting of staging and laydown
areas, can be performed without impieg areas where no disturbance is desired. In addition,
during construction the following preventive measures should be considered:

A Minimize size of construction easements;
Locate material storage areas and stockpiles within area being developed;
Limit gound disturbance in areas not requiring grading;

Delineate access routes for heavy equipment; and

> > > >

Delineate areas to remain undisturbed.
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Table 53. LID Preventive Measures for Consideration During Construction

Minimize construction footprint

Maximize natural infiltration capacity Minimize unnecessary compaction of soils

Preserve existing drainage patterns a

. - ; Minimize construction footprint
increase time of concentration ons 0 P

Protect existing vegetation and

sensitive areas Ensure sensitive areas are protected durlng construction phase

Minimize unnecessary soil compaction (may require geotechnical analys

Minimize impervious areas determine minimum level of compaction to providguctural stability)

Disconnect impervious areas N/A

Source: Adapted from SoCal LID manual (original source: Low Impact Development Center, Inc.)

5.2.3 PostConstruction

Postconstruction revegetation of disturbed areas is an important preventivasuee.
Revegetation of disturbed areas that will not be landscaped should occur immediately after
completion of construction activity to protect exposed soils and maximizsiterstormwater
retention. Considerations include:

A Incorporation of native vegetan, wherever possible;

A Restoration of disturbed areas using native soils which were stockpiled during the
construction phase;

A Storage or maintenance of stockpiled soils in a manner that maintains the viability of the
flora and fauna within the soil, tdie maximum extent practicable;

A Firescaping the site, e.g., through selection of appropriate vegetation for planting and
application of California requirements for establishment of required buffer zones around
structures; and

A Application of xeriscape landsging principles, as appropriate.

In addition to the implementation of appropriate +eegetation techniques, proper
implementation of source control BMPs and pasinstruction BMP management are also
required elements of any project regardless of theiat&lnship to LID practices. These
requirements are discussed in Secsdhand 8

5.3 Selection of LID Mitigative Measures and BMPs

5.3.1 Hierarchy of BMP Types

A large suite of BMPs is effective at managing a wide spectrum of pollutants. The MS4 Permit
requires that BMPs that use esite retention be prioritized over BMPs that may result in some
release of runoff to the MS4 system. Specifically, higher priority type BMPs (e.g., retention)
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must be evaluated for feasibility (see Section 5.4), selected @ed $b capture the maximum
feasible portion of the DCV, before attempting to address the remaining volume with the next
lower control (e.g., biotreatment). Section 5.3.2 describessitecific conditions that would
require or allow for a project WQMP teetermine that it is not feasible to consider retention
and infiltrationBMPs, and proceed to evaluate biotreatment BMPs.

Figure 51 provides a flowchart shang the BMP selection and evaluation process that must be
followed in developing a WQMP. The foliogy sections provide guidance on the selection of
specific BMPs and methods for evaluating conformance with prggeetcific performance
criteria. General steps involved in BMP selection and evaluation are summarized below:

A Step 1- Incorporate hydrologisource control into site design
The first step in the process is to consider hydrologic source control (HSC). HSC is a class of
BMPs integrated with site design that retain stormwater runoff and reduce the volume
(and potentially the rate) of stormwaterigcharge to the downstream system (e.g.
impervious area dispersion). If the volume of runoff retained by HSC in a DA is greater
than or equal to the DCV for the DA, the DA is considered to beesaihing and no
additional BMPs are required to treat disrges from the drainage area to meet LID
requirements. Otherwise, the volume retained by HSC is subtracted from the DCV to
estimate the remaining volume for sizing LID infiltration BMPs. However, the excess
volume retained by the HSC could be used to g®wadditional volume mitigation that
may be required to meet HCOC performance criteria.

A Step 2¢ Evaluateon-site retentionand infiltration BMPs

The next step is to determine the feasibilityretention andinfiltration BMPYSectiors
5.3.21 and 5.51). If onsite retention and infiltration is infeasible the project proponent
shallproceed to Step 3

A Step 3¢ Evaluateharvest and us8MPs

The next step is to determine the feasibilityhafrvest and us8MPg(Sectiors5.3.22 and
5.5.4) Ifimplementation of harvest and use BMsinfeasible the project proponent shall
proceed to Step 4

A Step 4¢ ReEvaluate an@®ptimizesuite of BMPs to maximize esite retention of DCV

If individual retention and infiltration, and/or harvest and use BMPfagsible but
unable to treat the entire DCV, evaluate the use of combinations of BMé&lading HSC
BMPsto maximize orsite retention of the DCMf no combination of BMP can mitigate
the entire DCV, implement the single BMP type, or combination of BMP tys, th
maximizes orsite retention of the DCV, and proceed to Step 5.

A Step5 ¢ EvaluateBMPdor biotreatment of pollutants of concern

If it is infeasible to fully infiltrate the DCV on the project site, then biotreatment BMPs
must be selected anoinplementedto mitigate the entireremaining DCYSectiors5.3.24
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and 5.5.5) Biotreatment BMPs with medium to high pollutant removal effectiveness must
be selected to address the project pollutants of concern (POC) that cause impairment of
downstream receiving watsrIf the combination of retention and infiltration, harvest and
use, and biotreatment is insufficient to captuaed treatthe full DCV, proceed to Step 6

A Step6 ¢ Determine alternative compliance strategies

Lastly, if it is infeasible to fully infiltraf retain or biotreat the DCV on the project site,
then Section 6 provides guidance for identifying alternative compliance approaches.

5.3.2 General Feasibility Criteria for Use of Required LID BMPs

Prior to BMP selection, the WQMP must substantiate whetrey or all BMPs are feasible to
consider for use on a particular site, or whether use of one or more BMP types would result in
violations of statutory requirements. The WQMP must include justification for any infeasibility
determination. The following fasections describe specific conditions that would make the use
of a specific BMP type infeasible for consideration when developing a project WQMP.
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Select and Evaluate Runoff Capture in
Hydrologic Source Control BMPs

On-site Retention/Infiltration is infeasible

No

!

Select and Evaluate Runoff Capture in

X . Yes
Yes Infiltration BMPs es

LID DCV
Fulfilled?

No

Select and Evaluate Runoff Capture In
Harvest and Use BMPs

LID DCV
Fulfilled?
LID DCV
Fulfilled?
LID DCV
Fulfilled?

No

N

Select and Evaluate Runoff Capture in
Volume Based Biotreatment BMPs

N

Select and Evaluate Runoff Capture in
Flow Based Biotreatment BMPs

N

Develop an Alternative Compliance Plan Incorporate On-site LID BMPs into Final
for Remaining LID DCV (Section 6) g WQMP

Figure 51 Onssite LID BMP Selection and Evaluation Flowchart

5.3.2.1 Infiltration BMPs

All projects retaining and infiltrating runoff shall implement source control and pollutant
prevention control BMPs, to the MEP, in order to protect groundwater quality. Conditions that
would prohibit the use of infiltration BMPs for a specifimject WQMP are listed below:
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A Stormwater infiltration would result in significant risks to drinking water quality and
groundwater quality that cannot be reasonably and technically mitigated. Factors that
may pose a risk to groundwater quality that canbet mitigated include:

Seasonally high groundwater is less than 10 feet below the designed bottom of the
infiltration facility for aquifers managed for water quality or with significant
connectivity to aquifers managed for groundwater quality.

Seasonallynigh groundwater is less than 5 feet below the designed bottom of the
infiltration facility for aquifers not managed for groundwater quality and without
significant connectivity to aquifers managed for groundwater quality.

Horizontal distance to a wateupply well is less than 100 feet.

Infiltration of stormwater from project land uses would result in significant risks to
drinking water quality and groundwater quality that cannot be reasonably and
technically mitigated through methods such isolation ofie®s and/or pretreatment
of runoff prior to infiltration.

A For Brownfield sites or adjacent sites, stormwater infiltration would result in a significant
risk of mobilizing or moving contamination that cannot be reasonably and technically
avoided, as docuented by a sitespecific or available watershed study with sufficient
resolution to positively identify areas where stormwater infiltration should not be
conducted. The documenting study shall have sufficient resolution to positively identify
areas where ®rmwater infiltration should be restricted.

A Where a groundwater pollutant plume (manade or natural) is under the site or in close
proximity, and stormwater infiltration would result in a significant risk of causing or
contributing to plume movement thatannot be reasonably and technically avoided, as
documented by a sitspecific study or available watershed study. The documenting study
shall have sufficient resolution to positively identify areas where stormwater infiltration
should be restricted.

A Progcts constructing fueling operations, large commercial parking lots, areas of industrial
or light industrial activity, areas subject to high vehicular traffic (25,000 or more daily
volume), car washes, fleet storage areas, nurseries, or any other larat asévity with a
high threat to water quality, unless adequate pretreatment is provided.

A Infiltration of runoff into Class V injection wells or drywells, in projects occupied by
vehicular repair or maintenance activities, such as auto body repair, adbeen@pair,
new and used car dealerships, specialty repair shops (e.g. transmission and muffler repair)
or any facility that performs vehicular repair work.

A Stormwater infiltration would result in significantly increased risks of geotechnical hazards
suchas liquefaction or landslides that cannot be reasonably and technically mitigated as
documented by a geotechnical professional or available watershed study. The
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documenting study shall have sufficient resolution to positively identify areas of expansive
clays or other conditions, which would prohibit stormwater infiltration.

Infiltration of site runoff would create a nuisance or pollution as defined in Water Code
Section 13050http://www.leginfo.ca.gov/cai
bin/displaycode?section=wat&group=13004000&file=1305€1.3057).

Infiltration of runoff would violate downstream water rights.

Certain factors may limit the potential benefit that infiltration BBBan have or limit the extent
to which infiltration is beneficial. While these factors eliminate the requirement to consider
BMPs with a primary purpose of infiltration, these factors shall not prevent the ability of the
project proponent to consider somevel ofincidentalinfiltration, if desired, as part of an
integrated stormwater management design.

Infiltration isnot requiredto be considered if any of the following conditions are met:

A

Project is located in D soils per the watersiabdatabaseandthe site geotechnical
investigation confirms presence of soil characteristics, which support categorization as D
soils. For small projects (residential projects under 10 acres in size and comprised of less
than 30 dwelling units; commercial projects Iélsan 5 acres in size, and industrial

projects less than 2 acres in size), the geotechnical investigation shall not be required to
include infiltration testing to confirm mapped categorization as D soils; other sources of
data such as bore logs, soils refzoand other related information from the site, or from
other sites in the immediate vicinity obtained for other purposes may be used.

The measured infiltration rate after accounting for soil amendments is less than 0.3 inches
per hour in the vicinity of ppposed BMPs. Infiltration measurement shall include

protocols that account for the effect of soil amendments. Soil amendments would not be
expected to increase the effective infiltration rate of a soil if the limiting horizon for
infiltration lies below he amended zone (in this case, it would increase storage, but not
infiltration rate). Soil amendments would be expected to effectively increase infiltration
rates if the limiting horizon for infiltration occurs near the proposed bottom of the
infiltration basin and the entire depth of this layer can be amended.

Reduction of runoff to praleveloped conditions would be partially or fully inconsistent
with watershedscale management strategies and/or would impair the beneficial uses of
the receiving water. Thellowable level of runoff reduction must be documented in a-site
specific study or watershed plan, and it must be demonstrated that infiltration BMPs
would exceed the allowable level of runoff reduction.

Increase in infiltration to preleveloped conditios would be partially or fully inconsistent
with watershedscale management strategies and/or would cause impairments to
downstream beneficial uses, such as change of seasonality of ephemeral washes. The
level of allowable increase in infiltration must bealimented in a sitespecific study or
watershed plan, and it must be demonstrated that staaddne infiltration BMPs would
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exceed the allowable level of increase in infiltration or what level could be infiltrated as a
partial consideration.

In the event that any of these conditions apply, infiltration BMPs are not required, but may be
considered as an option. Biotreatment BMPs (where employed) should be designed to promote
incidental infiltration where possible.

5.3.2.2 Harvest and U&MPs

I & A Y 3 hster t¢ ang éf e following questions indicates that harvest and use shall not
be considered because harvest and use would conflict with codes and/or ordinances or is
impractical:

A Does use of harvested water for the type of demand on the project viclades or
ordinances in effect at the time of project application?

A Would harvest and use of runoff violate downstream water rights?
A Is recycled water planned for use to serve the project site-potable demand?

5.3.2.3 Evapotranspiration BMPs

In generalgvapotranspiration (ET) would not be expected to cause a risk that would exclude its
use from any project.

Green roofs, brown roofs, and blue roofs may be considered wherever they are consistent with
applicable codes and ordinances. However, the use eg@¢lBMPs is presently considered

above and beyond the MEP; and, therefore, these BMPs are encouraged but not required to be
considered in assessing feasibility. Green roofs, brown roofs, and blue roofs are considered to

be beyond the MEP for the followirtgchnical, economical, and societal reasons:

A The increased use of irrigation water and plant life requiring water is inappropriate to the
direction of state legislation (AB1881) mandating landscaping water efficiency.

A Long term data regarding maintenanckaogreen roof, in a Mediterranean climate prone
to high winds and fire hazard is not readily available.

A The practical limitations of requiring individual homeowners and small business owners to
irrigate and maintain a green roof are untested.

A The majorityof current building codes and the fire code do not specifically address green
roof construction, and it is unknown how this requirement may conflict with other
building code provisions or upcoming mandatory solar requirements.

A Studies of cosbenefit andcosteffectiveness of green roofs have often not considered
costs of additional structural requirements, which may comprise a large portion of green
roof costs.

A Although green roofs have been encouraged in several locations across the country, there
are noknown locations in the US where implementation of greenroofs has been required
in an implemented permit in order to meet the MEP standard.
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Where green roofs, brown roofs and blue roofs are selected as an option, consideration should
be given for overall ater demands which may increase as a result of an increase in the amount
of area potentially requiring irrigation during the dry periods. However, for a project with very
high density, green roofs could provide almost complete treatment for the watertgudesign
storm (sidewalks and minor surface areas would also need treatment) and, for some projects,
could provide a cossaving when other benefits (heating and cooling reductions, etc.) are
factored in.

5.3.2.4 Biotreatment BMPs

In general, biotreatmenBMPs would not be expected to cause a risk that would exclude their
use from any project. However, biotreatment BMPs shall be designed to prevent or limit
incidental infiltration for projects where use of infiltration BMPs would be prohibited (see
Sectin 5.3.2.1).

5.4 Evaluation of LID BMPs

When evaluating the effect of proposed BMPs on the mlestelopment hydrologic condition, it

is necessary to calculate the runoff capture provided by all volume mitigation BMPs proposed in
the WQMP. This section pralds methodologies for estimating runoff capture for specific

BMPs designed to infiltrate, harvest and use, evapotranspire, and/or biotreat runoff. The BMPs
include:

A Hydrologic Source Control (HSC) BMIRspervious area dispersion, localized-loih
infiltration, green/brown/blue roof, street trees, and residential rain barrels/cisterns

A Infiltration BMPs: Infiltration trench, infiltration basin, bioretention with no underdrain,
drywell, permeable pavement, and underground infiltration

A Harvest and Use BMR<isterns and underground detention

A Biotreatment BMPg Bioretention with underdrain, vegetated swale, vegetated filter
strip, dry extended detention basin, wet detention basin, constructed wetland, and
proprietary biotreatment.

5.4.1 Hydrologic Source @trol

HSC BMPs are differentiated from retention and biotreatment classes of BMPs by their higher
level of integration within a site. They are not sized according to engineering design criteria,
and they do not typically result in a distinct facility. Cemsently, they are usually regarded as

site design practices, as opposed to structural BMPssit@rretention of runoff in HSC BMPs
reduces the portion of the DCV that must be addressed in downstream BMPs. HSC BMPs that
are considered to retain runoff ihade:

A Impervious area dispersion
A Localized odot infiltration

A Green / brown roof

A Blue roof
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A Street trees
A Residential rain barrels/cisterns

5.4.1.1 Impervious Area Dispersion

Impervious area dispersion refers to the practice of routing runoff from impasvareas, such

as rooftops, walkways, and patios onto the surface of adjacent pervious areas. Rooftop
downspout disconnection is an example of commonly used impervious area dispersion BMPs.
Runoff is dispersed uniformly via splash block or dispersionirand soaks into the ground as

it moves slowly across the surface of pervious areas. The retention volume provided by
downspout dispersion is a function of the ratio of impervious to pervious area (Table 5

5.4.1.2 Localized o#ot infiltration

Localzed onlot infiltration refers to the practice of collecting runoff from small distributed

areas within a DA and diverting it to a dedicatedsite infiltration area where it can be

infiltrated or evapotranspired. This technique can include disconneckimgnspouts and

draining sidewalks and patios into french drains, trenches, small rain gardens, or other surface
depressionsLocalized o#lot infiltration shall meet infiltration infeasibility screening criteria to

be considered for use (see Sect®3.21). The retention volume provided by localizedlon
infiltration is equal to the storage volume provided by surface ponding and the pore space
within an amended soil layer or gravel trench (Tablg).

5.4.1.3 Evapotranspiration: Green, brown, or blusofs

Green roofs are also known as ecoroofs, roof gardens, or vegetated roof covers. Green roofs
are roofing systems that provide a layer of soil/vegetative cover over a waterproofing
membrane. There are two types of green roofing systems; extensivéh{avggght system);

and intensive (a heavier system that allows for larger plants but requires additional
maintenance). A green roof mimics pdevelopment conditions by limiting the impervious area
created by development. Green roofs filter, absorb, andpotranspire precipitation to help
mitigate the delivery of excess runoff to the local storm water conveyance systems and the
effects of urbanization on water quality.

Brown roofs are essentially a stype of green roof designed to maximize biodiversgyown

roofs typically utilize natural soil and locally available substrates to create a protected

biodiverse habitat for specific species of local flora and fauna. Rather than landscaping the roof
during construction, plants are left to germinate and gromtheir own in the native soils, thus

GKS GONRGBYE OADPSDPI Ay A0 Aseédingmaghe @riplenteatédivkeRRr0 RS &
self-colonization via airborne seeds is unlikely.
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Table 54 - Estimation Methods for Orsite Retention BMPs

BMP Type Rundf Volume Calculation

Impervious

Viet = DAnp * Rocrvimpens* 0.5/12
area dispersion ret = DAmp * Rpervimpery

Variables

DAmp = impervious drainage areaZ()‘t
Roerv:impen~ ratio of pervious to impervious area

Fact Sheet Reference for
Design Details
Orange County Technical
Gudance Document (TGD
for Project WQMPs

Appendix X1V
SAong= surface area for ponding waterft
_ Viet = ( Shona * dpona) + dpona= depth of ponding water (ft) Orange County TGD for
hﬂ?ﬁ#ﬁfigﬂ SAnarix= surface area adimended soil / gravel (211 Project WQMPs Appendix
( ShAvatrix * dmatrix * Nmatrix) dmarix= depth of amended soil / gravel (ft) XIV

Nmatix= POrosity of amended soil / gravel

Vret = Eaily, wet season* Arooftop * Tdrawdownl 24
Green/

dmatrix = depth of soil layer for roof BMP (ft)
RBMP:roof = ratio of BMP area to total roof area

Orange County TGD for

Brown roofs or Edaily,wetseason = wet season daily evaporation (in/day) Project WQMPs Appendice
L Tdrawdown IX and XIY
fully selfretaining ifdmatix = 3/Rewe, roof Arooftop rooftop area for evapotranspiration BMPs
e edon tme for sired runo (1), aefaitis o | O1209e County TGD fo
Blue roof Vret = Baily, wet season® Arooftop * Tarawdown/24 h‘gz\l\g’wn_ ' Project WQMPs Appendix
Arooftop¢ rooftop area for evapotranspiration BMPs X1V
:j;r:-es: TU;CZ?; 0ef ?r:eg\:ir(fj: area under tree canopy after 4 yeg Orange County TGD for
Street trees Viet = Nrees ™ 1Acanopy ™ dint / 12 anopy” gemp Py y Project WQMPs Appendix
growth (ftz) XV
dint = rain depth retained by canopy interception (in)
Residential rain _ . . . . Orange County TGD for
parels | Vier= Mot * St/ 2 Qe b of esdertial ran barels | cstrts Project WQMPs Appendix
cisterns Sharre= Volume of residdial rain barrels / cisterns X1V
Paesign= design percolation rate (in/hr), field measured infiltration| .
divided by safety factor ARAI;r?Li?e County LID BMP
nfitrat . . SAy= infiltrating surface area @
bnalsi:1a 1on Viet = Riesign/ 12 * SAwt * ( Tarawdown * T ) TdraWdSch”: drawdown time for stored runoff (hrs), defaultis 48 | 5range Conty TGD for
hour . o . ~ | Project WQMPs Appendix
Tq = duration of storm when infiltration is occurring as basin is XIV

filling (hrs), default is 3 hours

! A 48-hour drawdown time is utilized for infiltration basin sizing, which is consistent with the current DCV calculation methodolog y in Form 4.2-1 of the WQMP Template
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Table 54 (cont.)- Estimation Methods for Orsite Retention BMPs

Infiltration
trench

Viet = ( Resign/ 12 * SAnt * Try ) +
( SAonded* dponded) +
( S'%ravel* dgravel* ngravel)

Wheredponded< -I::irawdown* Pdesign/ 12

Paesign= design percolation rate (in/hr), field measured infiltration divided by safety
factor

SAnt, ponded,graver SUrface area (ﬁ of trenchbottom, gravel layer, and surface pondin
Tarawdown= drawdown time for stored runoff (hrs), default is 48 hours

Tw = duration of storm when infiltration is occurring as basin is filling (hrs), defau
3 hours

Jponded,graver depth (ft) of pondingrad gravel layers

Ngravei= POrosity of gravel layer

Riverside County
LID BMP Manual

Orange County
TGD for Project
WQMPs
Appendix XIV

Bioretention

Vret = ( F():Iesign/ 12+ SAnf * Tfill ) +
( S"bonded* dponded) +
( SAvil* dsoil * Nsoit ) +

Paesign= design percolation rate (in/hr), field measured infiltration divided by safety
factor

Shnt ponded,soilgraver SUrface area (‘ﬁ of bioretention botton, soil and gravel layers,
and surface ponding

Riverside County
LID BMP Manual

with no Tarawdown= drawdown time for stored runoff (hrs), default is 48 hours Orange County
underdrain (' SAvaver™ dgravel Ngravet) Tw = duration of storm when infiltration is occurring as basin is filling (hrs), defau| TGD for Project
3 hours WQMPs
wheredponded< Tarawdown * Paesign/ 12 ponded graver depth (ft) of ponig and gravel layers Appendix XIV
Ngravei= POrosity of gravel layer
Paesign= design percolation rate (in/hr), field measured infiltration divided by safety
factor Riverside County
Drywell / Vret = ( Resign/ 12 * SAwt* Trr) + _S@f,,gsemir: suhrleacefarej & oll‘I r;;ervoir for drywell or permeable pavement, LID BMP Manual
% x indude weep holes for ell
gs\r/r;rigglte/ ( SAssevor™ dresevor” Magoregate) Tarawdown= erWdown tim;y:c\)lr stored runoff (hrs), default is 48 hours Orange County
Underground Tq = duration of storm when infiltration is occurring as basin is filling (hrs), defau| TGD for Project
infiltration wheredesevoir< Tirawdown * Pdesign/ 12 3 hours WQMPs
Greservoi= depth (ft) of drywell Appendix XIY

Naggregate™ POrosity of aggregate , if none then 1.0

1) http://www.waterboards.cagov/rwgch8/water issues/programs/stormwater/oc_permit.shtmi

2) http://rcflood.org/NPDES/LIDBMP.aspx
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A green or brown roof can be considered to be fully-seti&ining if it meets criteria for soll

depth as shown in Table-%. By fully retaining water from the roof, the LID DCV should be
recomputed to account for the reduction in imperviousness equal to the area of the roof routed
into the BMP.

Blue roofs, also known as rooftop detention systems, sas/a rooftop storage designed to

reduce runoff peak flows and volumes. Captured stormwater, up to the design depth, is held on
the rooftop until the water either evaporates or is slowly metered out via flow restriction

valves. With sufficent waterproofiniglue roofs can be implemented on existing structures,

given that the roof and building are of sufficient structural integrity to support the weight for

the ponded water. As blue roofs lack vegetation, they require significantly less maintenance
than greenor brown roofs. Blue roofs should not be designed to hold standing water longer
than 96 hours in order to mitigate vector hazards, and therefore it is not possible for these
BMPs to be fully self retaining. Instead, volume retention is equal to the vesstose

evaporation over a 96 hour period (Tabl&p

5.4.1.4 Street Trees

By intercepting rainfall, trees located in
street medians, shoulders, and parking Case Study 1 Application of Street Trees HSC
lots, can provide several aesthetic and S

stormwater benefits including peak flow E IFXOJECtZVThOééA'ﬁSUeEt trees

control, increasd infiltration and 1 Vr:fr:pr);"ees; 1A canopy * 0.05 / 12= 475 ff
evapotranspiration, and runoff
temperature reduction. The volume of
precipitation intercepted by the canopy
reduces the treatment volume required
for downstream BMPs. Shading reduces
the heat island effect as well as the
temperature of a@jacent impervious
surfaces, over which stormwater flows,
and reducing the heat transferred to
downstream receiving waters. Tree roots also strengthen the soil structure and provide
infiltrative pathways, simultaneously reducing erosion potential and enmaninfiltration.
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The retention volume provided by street trees via canopy interception is dependent on the tree
species, time of year, and maturity. To compute the retention depth, the expected impervious
area covered by the full tree canop{nopy after 4 years of growth must be computed. The
maximum retention depth credit for canopy interception is 0.05 inches over the impervious
area covered by the canopy at 4 years of growth (Taklg 5
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5.4.1.5 Residential Rain Barrels/Cisterns

Rain barrels /isterns are above ground storage vessels that capture runoff from roof
downspouts during rain events and detain that runoff for later uses such as irrigating
landscaped areas. The temporary storage of roof runoff reduces the runoff volume from a
property and may reduce the peak runoff velocity for small, frequently occurring storms. In
addition, by reducing the amount of storm water runoff that flows overland into a storm water
conveyance system (storm drain inlets and drain pipes), fewer pollutants argpiated

through the conveyance system into the offsite storm drain system and receiving waters. The
use of the detained water for irrigation purposes leads to the conservation of potable water
and the recharge of groundwater.

Retention volume from resideial rain barrels/cisterns can be approximately estimated as half
of the storage capacity provided, which assumes the storage iehmdfy at the beginning of a
storm event (Table8).

5.4.2 Infiltration BMPs

Infiltration BMPs are BMPs that capture, st@and infiltrate stormwater runoff. These BMPs are
engineered to store a specified volume of water and have no design surface discharge
(underdrain or outlet structure) until this volume is exceeded. These types of BMPs may also
lose some water to evapanspiration, but are characterized by having their most dominant
volume losses due to infiltration.

As discussed in Section 5.3.2.1, certain conditions related to soils and groundwater make it
infeasible to infiltrate runoff at a project site. Form 4.3f the WQMP Template facilitates the
determination of whether a project site meets one or more criteria that would prohibit, or

make infeasible, any implementation of infiltration BMPs. Appendix D provides a more detailed
set of guidelines to determine thieasibility of infiltrating runoff at a project site due to soil or
groundwater conditions. Unless the project site meets one or more of these criteria that would
deem infiltration infeasible, then infiltration BMPs must be evaluated for retention of ibe L
DCV.

The first step in evaluating infiltration BMP potential is to assess the infiltration rate of soils
underlying the project site. For infeasibility analysis, small projects may rely only on regional
soils data mappindhftp://websoilsurvey.nrcs.usda.gov/app/HomePage.ltimstead of orsite
infiltration testing required, because esite infiltration tests would constitute an unreasonable
economic burden. The definitions for small @ats are categorized based on land use as
follows:

A Residential properties less than 10 acres and consisting of less than 30 dwelling units

A Commercial/institutional properties must be less than 5 acres and less than 50,000 SF
building footprint,
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A Industrid properties must be less than 2 acres and less than 20,000 SF building footprint.
For larger projects, field measurements are required as specified in Appendix D.

Infiltration BMPs have the potential to fail over time when not adequately designed or
maintained. Based on experience from numerous studies and published information, an
appropriate factor of safety applied to infiltration testing results is mandatory. The infiltration
rate will decline between maintenance cycles as the BMP surface becomedextend
particulates accumulate in the infiltrative layer. Monitoring of actual facility performance has
shown that the fullscale infiltration rate is typically far lower than the rate measured by small
scale testing. It is important that adequate consaism is incorporated in the selection of
design infiltration rates. The methodology for estimating an appropriate infiltration factor of
safety is provided in Appendix D. The infiltration safety factor is estimated based on ratings of
low, medium, or hif concern for the following criteria:

A Infiltration assessment method

A Soil texture classification

A Variability of soil across site

A Depth to groundwater or impervious layer

A Tributary area size

A Level of pretreatment / Expected influent sediment load
A Redundancyf treatment

A Compaction during construction

The field measured infiltration rate is divided by the infiltration safety factor to obtain the
design infiltration rate. The design safety factor must@ orgreater(cannot be less than 2.0)
and less tha®. A safety factor greater than 9 can be used at the discretion of the design
engineer.

Some infiltration BMPs may be considered "Class V Injection Wells" under the federal
Underground Injection Control (UIC) Program regulated in California by U.Reg®A 9. The
project proponent must assess whether a UIC permit is required
(http://www.epa.gov/region9/water/groundwater/uieclassv.html.

The following sections describe BMBattcan be used to retain runoff esite. The methods for
estimating the runoff volume retained from each BMP type, including specific equations and
references for design details, are provided in Tabie 5
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5.4.2.1 Infiltration basin

An infiltration basirconsists of an earthen basin constructed in naturally pervious soils with a
flat bottom. An energy dissipating inlet must be provided, along with an emergency spillway to
control excess flows. A forebay settling basin or separate treatment control measisebe
provided as pretreatment. An infiltration basin allows retained runoff to percolate into the
underlying soils in 48 hours or less. The bottom of an infiltration basin is typically vegetated
with dryland grasses or vegetative ground cover. Otheesypf vegetation are permissible if

they can survive periodic inundation and long iréstent dry periods.

The retention volume provided by an infiltration basin is a function of the infiltrating surface
area on the basin bottom and the depth of water thapercolated and stored in the basin over
the course of the storm and infiltrated within 48 hours after the basin is fiseg@ Table5-4).

5.4.2.2 Infiltration trench

An infiltration trench is a long, narrow, rodiKed trench with no outlet other tha an overflow
outlet. Runoff is stored in the void space between stones and infiltrates through the bottom
and sides of the trench. Pretreatment is important for limiting amounts of coarse sediment
entering the trench which can clog and render the trenaéffiective.

Retention volume provided by an infiltration trench is a function of the infiltrating surface area
on the trench bottom and the depth of water that is either percolated over the course of the
storm or stored within the BMP for percolation intmderlying soils following the storm (Table
5-4). The volume of water that is stored in the trench includes both pore water in the trench
gravel layer as well as up to one foot of allowable ponding above the gravel layer. Allowable
ponding is limited by ta requirement to drawdown ponded water within 48 hours following a
storm event.

5.4.2.3 Bioretention with no Underdrain

Bioretention stormwater treatment facilities are shallow landscaped depressions that capture
and filter stormwater runoff. These fatiéis function as a soil and plabased filtration device
that removes pollutants through a variety of physical, biological, and chemical treatment
processes. The facilities normally consist of a ponding area, mulch layer, planting soils, and
plants. As sirmwater passes down through the planting soil, pollutants are filtered, adsorbed,
and biodegraded by the soil and plants.

Retention volume provided by a bioretention BMP with no underdrain is a function of the
infiltrating surface area on the bioretentidsottom and the depth of water that is either
percolated over the course of the storm or stored within the BMP for percolation into
underlying soils following the storm (Tal8et). The volume of water that is stored in a
bioretention area includes pore wer in the amended soil and gravel layers as well as up to 1.5
ft of allowable ponding above the ammended soil layer. Allowable ponding is limited by the
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requirement to draw down ponded water within 48 hours following a storm event. The pore
water can be ®red for extended periods of time, which is necessary to support plants.

5.4.2.4 Drywell

Drywells are similar to infiltration trenches in their design and function, but generally have a
greater depth to footprint area ratio and can be installed at rekegnMarge depths. A drywell is

a subsurface storage facility designed to temporarily store and infiltrate runoff, primarily from
rooftops or other impervious areas with low pollutant loading. A drywell may be either a small
excavated pit filled with aggrete or a prefabricated storage chamber or pipe segment.
Drywells can be used to reduce the volume of runoff from roofs. While roofs are generally not a
significant source of stormwater pollutants, they can be a major contributor of runoff volumes.
Therefoe, drywells can indirectly enhance water quality by reducing the DCV that must be
treated by other, downstream stormwater management facilitiéote: A drywell is

considered a "Class V Injection Wells" under the federal Underground Injection Contjol (UIC
Program regulated in California by U.S. EPA Region 9.

Retention volume provided by a drywell is a function of the infiltrating surface area into soils
underlying and surrounding the drywell and the depth of water that is either percolated over
the courseof the storm or stored within the BMP for percolation into soils following the storm
(Table 54). Volume retention is estimated similarly to an infiltration trench; however, there is
not surface ponding to account for when evaluating drywells. The samatieq is used to
estimate retention in permeable pavement and underground infiltration BMPs.

5.4.2.5 Permeable Pavement
Permeable pavement BMPs
contain small voids that allow | 1 Field measured infiltration = 3 in/hr
water to pass through to a
gravel base. Permeable
pavement comes in aaviety of
forms, including modular
paving systems (concrete
pavers, graspave, or gravel
pave) or poured in place {
pervious pavement (porous ©9
concrete, permeable asphalt).
All permeable pavements treat
stormwater and remove
sediments and metals to some
degree within the pavement
pore space and gravel base.

Case Study 1 Application of Permealflavement Infiltration

1 Infiltration safety factor = 3.0

1 Viet = ( %esign/ 12 * Shy* Tfill) + (
SA\esevoir* dresevoir* naggregate)
1 Vier=(1*28,300%3/12) + (28,300*0.5*0.33)
= 11,745 ft

Porosity = 0.33

CrossSection (not to scale)
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While conventional pavement results in increased rates and volumes of stormwater and non
stormwater runoff, properly constructed and maintained porous pavement BMPs allow
stormwater to percolate throughhte pavement and enter the soil below.

This facilitates groundwater recharge while providing the structural and functional features
needed for the roadway, parking lot, or sidewalk. The paving surface, subgrade, and installation
requirements of permeablegvements are more complex than those for conventional asphalt

or concrete surfaces. For permeable pavement BMPs to function properly over an expected life
span of 15 to 20 years, they must be properly sited, carefully designed and installed, and
periodicaly maintained. Failure to protect paved areas from constructelated sediment

loads can result in their premature clogging and failure.

Retention volume provided by permeable pavement is a function of the infiltrating surface area
into underlying soileind the depth of water that is either percolated over the course of the
storm or stored within the BMP for percolation into soils following the storm (Taldle 5

Volume retention is estimated using the same equation as used for drywells and undergound
infiltration.

5.4.2.6 Underground Infiltration

Underground infiltration BMPs typically include a vault or chamber with an open bottom that is
used to store runoff and infiltrate the runoff into the subsurface soils and aquifer. A number of
vendors offer propietary products that allow for similar or enhanced rates of infiltration and
subsurface storage while offering durable prefabricated structures. There are many varieties of
proprietary infiltration BMPs that can be used for roads and parking lots, parkspen

spaces, single and mufamily residential, or mixedise and commercial uses.

Retention volume provided by underground infiltration is a function of the surface area
infiltrating into underlying soils and the depth of water that is either percadabver the course
of the storm or stored within the BMP for percolation into soils following the storm (Table 5
Volume retention is estimated using the same equation as used for drywells and permeable
pavement.

5.4.3 Harvest and Use BMPs

Harvest and se BMPs are BMPs that capture and store stormwater runoff for latesiteruse.
These BMPs are engineered to store a specified volume of water and have no design surface
discharge until this volume is exceeded. The use of captured water used should eathply
codes and regulations and should not result in runoff to storm drains or receiving waters
(except indirectly via the sanitary sewer/municipal wastewater treatment system). Uses of
captured water may potentially include irrigation demand, indoor fpartable demand,

industrial process water demand, or other demands. This document provides guidance for
irrigation use. Use of harvested stormwater for other Aootable demands shall be evaluated
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on a caseby-case basis by local jurisdictions. Harvest asel BMPs involve either above
ground (cisterns) or below ground storage of harvested water for subsequesit®nse as
follows:

A Cisterns are large rain barrels. While rain barrels are less than 100 gallons (see Section
5.4.1.5 for information on small regential rain barrels as HSC), cisterns range from 100 to
more than 10,000 gallons in capacity. Cisterns collect and temporarily store runoff from
rooftops for later use as irrigation and/or other nquotable uses. The following
components are generally gaired for installing and utilizing a cistern: (1) pipes that
divert rooftop runoff to the cistern, (2) an overflow for when the cistern is full, (3) a pump
(unless the site is designed such that the water can be distibuted to the use by gravity
such as dp irrigation systems), and (4) a distribution system to supply the intended end
uses.

A Underground detention facilities are subsurface tanks, vaults, or oversized pipes that
store stormwater runoff. Similar to cisterns, underground detention faciliteas store
water for later use as irrigation and/or other ngootable uses.

Volume retention from implementation of harvest and use BMPs is a function of the wet

season irrigation demand for landscaped areas on the project site. The Inland Empire

Landscapé f t Al yOS a2RSt 2FGSNJ hNRAYIlIyOS AyOf dzRSa
Estimated Applied Water Use (EAWU) based on the landscaped area in square feet (LA), daily
reference evaporationET Qet.qday), landscape coefficienk(), and irrigation &iciency (B, as

follows:

EAWWet-day= [ LA * EOwetday/ 12 * K 1/ IE

To calculate harvested water irrigation demand, monthly reference ET data was averaged to
obtain a daily wet season ET of approximately 0.1 in/day based on several CIMIS giatiens
vicinity of the Permit area. For planning level assessments of harvest and use potential, a
landscape coefficient of 0.7 shall be used for active turf areas, and 0.35 for conservation
landscaping (Orange County TGD Appendix X.2.5.2,
(http://www.waterboards.ca.gov/rwqchb8/water_issues/programs/stormwater/oc_permit.shtm
). For the MS4 Permit area, an assumption of 0.9 shall be used. Potential to hendagse is
typically a small fraction of the DCV in most potential projects given the low irrigation demand
during the wet season. Sections 5.3.2.2 and 5.5.5 describe infeasibility criteria for harvest and
use BMPs.

5.4.4 Biotreatment BMPs

Mitigative BMPsnust be selected based on a hierarchy of controls (infiltration first, then
harvest and use) and sized to capture the maximum feasible portion of the DCV. The portion of
the DCV that is not retained is referred to as unmet. The first three categoriegigative
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BMPs (HSC, infiltration, and harvest and use) consist of BMPs that, if used properly, retain
runoff onsite and therefore all pollutants in captured runoff are removed from discharges to
the MS4. After evaluating HSC, infiltration, and harvest ase, vegetative BMPs that promote
evapotranspiration, including bicetention, biofiltration and biotreatment (collectively termed
biotreatment BMPs), should be considered. Biotreatment BMPs do not retain all runsfteon
While biotreatment BMPs careldesigned to maximize evapotranspiration and retention, a
portion of the unmet volume would be treated and subsequently discharged to the MS4.
Consequently, selection of biotreatment BMPs for evaluation must consider the pollutants of
concern for the pract.

Biotreatment BMPs are a broad class of structural BMPs that treat stormwater using a suite of
treatment mechanisms characteristic of biologically active systems to remove both suspended
and dissolved pollutants in urban storm water runoff. All biatreent BMPs include treatment
mechanisms that employ soil microbes and plants. Biotreatment BMPs may be either flow
based (limited storage) or volureased (storage a key design component) and be designed to
treat and discharge urban stormwater runoff talawnstream conveyance system.

Biotreatment BMPs should be designed to maximize infiltration and evapotranspiration even
though they will result in discharge of runoff.

Table 55 provides ratings of pollutant removal effectiveness (low, medium, and hogh) f
different types of biotreatment BMPs that employ different unit operations and processes
(UOPSs) to remove pollutants. At a minimum, WQMPs that rely upon biotreatment BMPs must
include at least one BMP type that is given a medium or high rating fordtetgnt of concern

for the entire unmet volume. The performance ratings in this table are based on observed
effluent quality, observed differences between influent and effluent quality (magnitude and
significance), and the assumed UOPs provided by ead¢h BMbrder for a BMP to achieve the
level of performance anticipated by this table, the BMP must:

A Be designed to industrgdopted standards based on the criteria contained in the BMP
Fact Sheets referenced in the table and additional requirements forda@thent
provided in Appendix E.

A Include the assumed UOPs listed in this table. BMPs not found on this list may be
acceptable if they incorporate similar UOPs.

Operations and maintenance of biotreatment BMPs should emphasize preservation of hydraulic
function and the promotion of robust biological processes. Biotreatment BMPs typically utilize
Gaz2Faé AYFNI AGNHzZOGdzNE o6Se3aovs @gS3ISOHFGABS &t 2LIS
stabilization) and therefore require an adaptive approach to maintenancepangrmance

enhancement, more typical of landscape maintenance than maintenance of hard infrastructure.

66



Note that while biotreatment BMPs promote and depend upon vegetation for effective
performance, plant growth may damage facility infrastructure elersenich as fencing, curbs,
etc. This hazard can be mitigated by incorporating root barriers and/or through regular
maintenance.

Biotreatment BMPs can be divided into two scditegories:

A Volumebased biotreatment incorporating a significant amount of storageximizing
evapotranspiration and infiltration, and delaying outflow of the remaining retained
volume; and

A Flowbased biotreatment in which temporary storage is minimal, evapotranspiration
and/or infiltration is limited to incidental losses, and mostloé runoff is discharged
following treatment by the combination of physical and biological processes inherent in
the BMP design.

5.4.4.1 Volumebased biotreatment

Biotreatment achieved from implementing voluab@sed biotreatment BMPs is a function of
the depth of water that is either treated over the course of the storm or stored within the BMP
for evapotranspiration, infiltration and release following the storm (Tab&.3Runoff stored in
pore spaces, if applicable, can be detained for extended peabtime, which may be

necessary to support the vegetation and maximize any potential infiltration. The outflow from
the bioretention underdrains is sized to allow for 48 hour drawdown in retained water
following a storm event. Allowable retention is limitéy the requirement to drawdown

retained water within 48 hours following a storm event in order to restore retention volume for
a subsequent storm evenEeveral types of volumbased biotreatment BMPs may be
considered when developing a Project WQMPluding:

1 Bioretention / Planter Box with underdrair8ioretention stormwater treatment facilities
are shallow landscaped depressions that capture and filter stormwater runoff. The
incorporation of an underdrain system that releases treated stormwater fiucttanges
the BMP from an ossite retention category to a biotreatment category. Use of
underdrains is necessary in areas with low permeability native soils or steep slopes. The
underdrain system routes the treated runoff not otherwise infiltrated or
evapotranspirated to the storm drain system rather than depending entirely on
infiltration or ET. These facilities function as a soil and ghased filtration device that
removes pollutants through a variety of physical, biological, and chemical treatment
processes. The facilities normally consist of a ponding area, mulch layer, planting soils,
and plants. As stormwater passes down through the planting soil, pollutants are filtered,
adsorbed, biodegraded, and sequestered by the soil and pl@hesvolume ofvater that
is stored includes pore water in the ammended soil and gravel layers (for bioretention
areas) as well as up to 1.5 ft of allowable ponding above the amended soil layer.
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Unit Operations

and Process

Table 55. Relative Treatment Performance Ratings of Biotreatment BMPs

Assumed Principal Unit

Operations and Processes

Provided

S

Nutrients

Pathogens
(CEREENITS)]
Nitrogen
Sediment / Total
Suspended Solids
Pesticides /
Herbicides
Trash and Debris
Oil and Grease

Phasphorus
Organic Compound

Particulate Settling
Size Exclusion
Bioretention Inert Medla Filtration M H L L H M M H H
system S(_)rptlo_n /lon Exc_h_ange
Microbial Competition /
Predation
Biological Uptake
Bloretentlpn Bioretention UOP9Qlus
system with Microbially Mediated
internal water y X . M H M M H M M H H
Transformations (if
storage zone and ; S
. i designed with internal
nutrient sensitive water storage zone)
media design 9
Particulate Settling
Size Exclusion
L L L M M L L H M
c?gei)t(itc‘?:clizzin Floatable Capture
Vegetative Filtrationwith
low-flow channel)
Dry extended
detention basin | Dry extended detention bas| , M L M H L L H M
with vegetated UOPsplus
sand filter outlet |Inert Media Filtration
structure
i i i L M L L M M M M M
Vegetated Swale Veget_atlve Filtration
Sorption/lon Excharegy
Vegetated Filter |Vegetative Filtration L M L L M M M L M
Strip Sorption/lon Exchange
Particulate Settling
Size Exclusion
Wet detention Floatgble Capture
basins and S(_)rptlo_nllon Ext_:hange
Microbially Medated M H M H H M M H H
constructed .
Sstormwater Transformations
Microbial Competition/
wetlands .
Predation
Biological Uptake
Solar Irradiation
Proprietary Expected performance should be based on evaluation of unit processes provided b
Biotreatment and | Varies by product. BMP and available testing data. Approval is based on the discretion of the reviewin
Treatment Control agency.

L = Low Effectiveness

Sources:Strecker, E\W ., W.C Huber, J.P. Heaney, D. Bodine, J.J. Sansalohe, WiddA 3t S& 5

FaasSaavySyi {G2NYsl GSNI ¢NBIFGYSy i
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27

M = Medium Effectiveness

H = High Effectiveness
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International Stormwater Best Magement Practices (BMP) Database
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Biotreatment volume
calculation is similar
to bioretention

Case Study 2 Application of Bioretention with Underdrains

Amended soil design percolation = 2.5 in/hr

without underdrains,
but applies a higher
design percolation
rate to account for
infiltration into an f Vret=(25/12*2,000*3)+ (2,000 * 1.5/2 ) + (2,000 * 3.0 * 0.25 ) +
amended soil layer (2,000 * 2.0 *0.33) = 5,570%tn each cell

and not underlying
soils.

1 Surface area of each bioretention cell = 2,000 }
1 Vbiotreated = ( F"desigr”-2 * S'ﬁﬂf * Tfill ) + ( SAt)onded* dpondez!2 ) +
( S'ASoiId * dsoil * nsoil) + ( SA_)raveI* dgravel* ngravel)

Corstructed wetland-
A constructed
wetland is a system
consisting of a
sediment forebay and = ",
one or more T === .
permanent micre ’ f
pools with aquatic
vegetation covering a
significant portion of
the basin. Constructed treatment wetlands typically include components as@n inlet

with energy dissipation, a sediment forebay for settling out coarse solids and to facilitate
maintenance, shallow sections (1 to 2 feet deep) planted with emergent vegetation,
deeper areas or micro pools (3 to 5 feet deep), and a water qualitlet structure. The
interactions between the incoming stormwater runoff, aquatic vegetation, wetland soils,
and the associated physical, chemical, and biological unit processes are a fundamental
part of constructed wetlands. Biotreated volume is a fiime of the HRT for the facility
(default is 48 hours for capture of frequent storms in the wet season), which is used to
determine sizing criteria for wetland and outflow facilities.

|

Wet detention basirg Wet detention basins are constructed, naturaligi@nds with a

LISNXY I ySyd 2NJ aStrazylt L2t 2F gl GSNI ol faz
Aquascape facilities, such as artificial lakes, are a special form of wet pool facility that can
incorporate innovative design elements to allow them to funitas a stormwater

treatment facility in addition to an aesthetic water feature. Wet ponds require base flows

to exceed or match losses through evaporation and/or infiltration, and they must be
designed with the outlet positioned and/or operated in suchayvas to maintain a

permanent pool. Wet ponds can be designed to provide extended detention of incoming
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flows using the volume above the permanent pool surface. Biotreated volume is a
function of the HRT for the facility (default is 48 hours for captureenfuent storms in
the wet season), which is used to determine sizing criteria for wetland and outflow
facilities.

A Dry extended detention basin (DEDEB)EDBs are basins whose outlets have been
designed to detain stormwater runoff to allow particulatesdaassociated pollutants to
settle out. DEDBs do not have a permanent pool, but are designed to drain completely
between storm events. They can also be used to provide hydromodification and/or flood
control by modifying the outlet control structure and priding additional detention
storage. The slopes, bottom, and forebay of DEDBs are typically vegetated. Considerable
stormwater volume reduction can occur in DEDBs when they are located in permeable
soils and are not lined with an impermeable barrier.

5.4.42 Flowbased biotreatment

Flow based biotreatment BMPs do not provide for significant storage of runoff, and therefore
the treatment capacity must be sufficient to address the entire runoff hydrograph. Since the
shape of the runoff hydrograph is not dedith in the i method for determining BMP

performance criteria, an alternative approach was employed to evaluate the effectiveness of
flow-based biotreatment BMP&ection XI.D.6.a of the MS4 Permit allows for demonstration of
80 percent of longerm averageannual runoff for sizing of BMPs included in a WQMP. This
method was not selected for use in developing specific performance criteria for WQMPSs in
San Bernardino County. However, the basis for allowing for multiple methods to estimate site
specific grformance criteria is so that application of either method will result in BMPs sized to
capture and treat equivalent volumes of runoff. Accordingly, a BMP that is capable of capturing
80 percent of longerm average annual runoff capture is comparabléeite capture of a single
design storm as determined using thgriRethod.

The runoff treatment effectiveness of flelbased biotreatment BMPs was evaluated using a
simplified continuous daily simulation analysis of lgagn rainfall, runoff, and BMP
performance. For each storm event in the period of record a mass balance of precipitation,
runoff, treatment, and overflow was accounted using a hypothetical 1 acre impervious
catchment. Precipitation is converted to runoff (BMP inflow) by subtracting estimatpth ¢
depression storage (assumed to be 0.06 inches for the WQMP guidance development).
Overflow of the flowbased treatment occurred when the runoff inflow exceeded the
treatment capacity of the BMP. Flaelsased BMPs can be designed to route higher fldows,
with insufficient contact time with vegetation to provide biotreatment of pollutants.
Aggregating results from each event provides an estimate of long term annual average capture.
The longterm simulation was run for the same hypothetical 1 acre impars catchment with
varying treatment capacities to develop a relationship betweersiba treatment capacity and
longterm average annual runoff capture. To account for different rainfall patterns in each
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Table 56. Estimation methods for biotreatmenBMPs

BMP Type

Constructed
wetland /
Extended wet
detention /
Dry extended
detention

Runoff Volume Calculation

Vbiotreated = ( %rebay"' $asin) + { Till * ( Vforebay + \'{)asin) / Tdrawdown}

Whererut = ( Vorebay"' \'{)asin) / ( Tdrawdown * 3600)

Variables

Sorebay,basii= Storage volume in forebay and
main basin (ff), approximated by equation for
volume of a rectangular frustam (Template
Form 4.37 Item 8)

Tarawdown= drawdown time for stored runoff
(hrs), déault is 48 hours

Tin = duration of storm when biotreatment is
occurring as basin is filling (hrs), default is 3
hours

Quut = capacity of outflow (cfs)

Fact Sheet
Reference for
Design Details

Riverside County
LID BMP Manual

Orange County
TGD for Project
WQMPs
Appendix XIV

Bioretention

Vbiotreated = ( F():Iesign/ 12* SAnf * Tfill) + ( Sebnded* dpondec/2 ) +
( SAoil * dsoil* nsoil) + ( S@favel* dgravel* I’]gravel)

Pyesign= design percolation rate into amended
sail layer (in/hr), default 2.5 in/hr

SAmended soi SUrface area (ﬁ of amended soil
layer of bioretention area and surface ponding
Tarawdown= drawdown time for stored runoff
(hrs), default is 48 hours

Riverside County
LID BMP Manual

\Lljvrlltgerdrain / Thin = d.uration of storm \{vhen biotreatmer]t is | Orange Coum
Planter Box ocaurring as basin is filling (hrs), defaultis 3 | TGD for Project
Wheredpondedf Tdrawdown* Pdesign/ 12 hours . WQMPS_
Jponded,soil graver depth (ft) of ponding and grave] Appendix XIV
layers, zero ponding for planter box
Namended soil, gravar POrosity of amended soil and
gravel layer
b= bottom width (ft) of bioswale / vegetated
&7 5 filter strip Riverside County
b = (Qesign* N/ (1.49 * d"*'* %) Quesig™ design flow capacity (cfs) as LID BMP Manual
Bioswale / determined from Figure 2
Vegetated I' alyyAy3Qa N dzaKy { Orange County
filter strip whereDbier strip = Quesign/ 0.005 d= depth of flow (ft), vegetated filter strip not | TGD for Project

02 SEOSSR mMéz oAzaglf
Y26SR 2N né¢ AT y2z2i Y
S= slope in direction of flow

WQMPs
Appendix XIV

71




climatic region in San Bernardino County, this analysis was conducted for two rainfall gauges
that are representative of different climatic regions of the Valley (Carbon Canyon COOP
041520) and Mountain (Camp AngelD®OP 041369). The results of these continuous
simulation models (Figure-B) were interpreted to estimate the treatment capacity needed to
achieve the unmet volume after incorporating in the project, to the extent feasible, higher
priority LID.

Once thenecessary treatment capacity for sizing flbased BMPs is determined from Figure 5
HX (UKS alyyiAy3aQa Sldz A2y aKkff o6S dzaSR (2
minimum of 10 minutes hydraulic residence time (HRT) and 100 feet length GFé@pld@able 5

c aK2ga UGUKS F2N¥Y 2F (KS al yyAy DHasad BEHsds welk 2 v
as fact sheets to use in developing BMPs designs-lfé@ed biotreatment BMPs include:

A Bioswale Bioswales are open, shallow channels with-lgimgvegetation covering the
side slopes and bottom that collect and slowly convey runoff flow to downstream
discharge points. Bioswales provide pollutant removal through settling and filtration in
the vegetation (usually grasses) lining the channels. Iniaddid conveying storm water
runoff, they provide the opportunity for volume reduction through infiltration and
evapotranspiration, and reduce the flow velocity. Where soil conditions allow, volume
reduction in bioswales can be enhanced by adding a gche@lage layer underneath the
swale allowing additional flows to be retained and infiltrated. Where slopes are shallow
and soil conditions limit or prohibit infiltration, an underdrain system or low flow channel
for dry weather flows may be required to niinize ponding and convey treated and/or
dry weather flows to an acceptable discharge point. An effective bioswale achieves
uniform sheet flow through a densely vegetated area for a pelooger than 10 minutes.
The vegetation in the swale can vary depegdon its location within the project area,
and is generally the choice of the designer, subject to the design criteria outlined in this
section.

A Vegetated filter strip Vegetated filter strips are designed to treat sheet flow runoff from
adjacent impenaus surfaces or intensive landscaped areas such as golf courses. Filter
strips decrease runoff velocity, filter out total suspended solids and associated pollutants,
and provide some infiltration into underlying soils. While some assimilation of dissolved
constituents may occur, filter strips are generally more effective in trapping sediment and
particulatebound metals, nutrients, and pesticides. Filter strips are more effective when
the runoff passes through the vegetation and thatch layer in the forshaflow, uniform
flow. Biological and chemical processes may help break down pesticides, uptake metals,
and utilize nutrients that are trapped in the filter.
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Proprietary biotreatment Proprietary biotreatment devices are devices that are
manufacturedto mimic natural systems such as bioretention areas by incorporating
plants, soil, and microbes engineered to provide treatment at higher flow rates or
volumes and with smaller footprints than their natural counterparts. Incoming flows are
typically filtered through a planting media (mulch, compost, soil, plants, microbes, etc.)
and either infiltrated or collected by an underdrain and delivered to the storm water
conveyance system. Tree box filters are an increasingly common type of proprietary
biotreatmentdevice that are installed at curb level and filled with a bioretention type
soil. For low to moderate flows they operate similarly to bioretention systems and are
bypassed during high flows. Tree box filters are highly adaptable solutions that can be
usedin all types of development and soils but are especially applicable to urban parking
lots, street, and roadways.

WQMP Conformance Analysis

Section 5.3.2 presented general feasibility criteria for determining project conditions that would
preclude or estrict the use of one or more types of BMPs. This section describes specific,
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guantitative analyses to be conducted to determine the extent to which BMPs that are not
excluded or limited from consideration can be used to meet the LID performance criteria.

The WQMP shall demonstrate how implementation of the combination of proposed preventive
and mitigative measures are expected to achieve retention and/or treatment and release of the
DCV. If it can be demonstrated that the DCV can be retained througmlaircation of

infiltration BMPs, no additional analysis is required. Otherwise, the WQMPs must include an
infeasibility analysis to objectively determine the amount of runoff that can be retainesiten

by infiltration BMPs. The feasibility analysis musbavaluate how much of the DCV can be
retained by harvest and use BMPs. If the analyses indicate that it is not feasible to retain the
entire DCV through preventive, infiltration and/or harvest and use BMPs, then the Project
Proponent must investigate thuse of biotreatment BMPs. If the DCV can be retained and/or
treated and released with BMPs designed in accordance with the methodologies described in
Section 5.4, no additional BMPs are required to achieve the water quality requirement.

BMPs shall be dggned to retaininfiltrate and/or biotreat the DCV to the MEP by applying the
applicable feasibility criteria in the following subsections. The project proponent shall evaluate
and implement BMPs to the MEP using the following hierarchy of priority:

1) Retention and infiltration BMPs

2) Harvest and Use BMPs

3) Volumebased Biotreatment BMPs

4) Flowbased Biotreatment BMPs

5) Alternative Compliance Plan, including-site BMPs

The methods used to conduct an infeasibility analysis vary for the different types of BMPs
under consideration. The following sections describe specific requirements to demonstrate that
BMP implementation is infeasible, or that implementation of the BMP to the MEP does not
mitigate the full DCV prior to considering other BMP types lower in theatghy for

demonstrating conformance.

5.5.1 Criteria for MEP Determination
WQMP site designs shall incorporate BMPs to the MEP per the following criteria:
A At least the recommended portion of the site specified in Tableshall be provided in
the site plans for surface plus subsurface BMPs. Local jurisdictions may develop a more

stringent table (i.e., greater area required to be provided for BMPs) at their discretion;
and
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OR

The site shall be configured such that runoff can be routed to BMPs located in the
available area(s) of the site; and

The site shall be laid out such that BMPs are located over infiltrative soils with the highest
percolation capacity as practicable given the constraints of the site, unless infiltration is
infeasible for riskbased reasos identified in Section 5.3.2.1, and

Satisfaction of these criteria shall be documented in exhibits or narrative descriptions.

A site specific study shall be prepared as part of the Project WQMP that documents that
the site cannot be designed to allaav least the recommended percentage of area shown
in Table 57 for BMPs. The study may consider:

Site conditions/constraints (e.g., depth to groundwater, topography, existing utilities)

Zoning/code requirements (e.g., target density, accessibility, traiffoclation, health
and safety, setbacks, etc.)

Economic feasibility

Table 57 provides the minimum percentage of a project site that is necessary to demonstrate
MEP implementation of ogite retention and infiltration and biotreatment of the DCV usirig LI
BMPs.The projeciproponentmay provideadditionalarea for BMPSf desired. Table 5 is
intended to be used as follows:

A

If aProject Proponentproposes to demonstrate that it is infeasible to retain and infiltrate
the entire DCV osite, it is necessy to demonstrate that the arewithin the applicable

DA providedfor retention andinfiltration equals or exceeds the projettpe specific
minimum effective area criteristed inTable 57

If the minimum effective area in Table7/sis not provided fotID BMPs and the full DCV is
not managed orsite, the reviewer shall request that additional area be made available
for BMPs in the site design until either the percentage of the site in Tables provided

or the entire DCV is retaineahdinfiltrated on-site, whichevepercentagds less.

If 1) the Project Proponenhas provided the minimum effective ar@athin a DA and

2) site constraints limit the use of BMPs to a single type, and 3) the spBbifrtype is

unable to mitigate more than 40% of ti®CVthen the Project Proponent magonsider
GKFGO ALISOATAO . at G2 0 & BMPiisteH Hivedin thef higrarchly y R
for feasibility
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A

If the percentage of the site made available for retention and infiltration, harvest and use,

and bioreatment BMPs equals or exceeds the projggie specific minimum effective

area criteria for BMPs and still does not achieve the DCV, then the unmet portion of the

DCV must be addressed in an alternative compliance plan.

To demonstrate infeasibility of esite infiltration BMPs, the infiltration factor of safety
will be based on projeespecific considerations. Section 5.4.2 and Appendix D describe
how to compute an infiltration safety factor and apply it in evaluating LID infiltration
BMPs for full captwe of DCV.

Table 57. Minimum Effective AreRequired for LID BMPs (surface + subsurface facilities) for
Project WQMP to Demonstrate Infeasibilty% of site)

Project Type New Development Redevelopment

SF/MF Residential < 7 du/ac 10% 5%

SF/MF Resehtial 7¢ 18 du/ac 7% 3.5%
SF/MF Residential > 18 du/ac 5% 2.5%
Mixed Use, Commercial/Industrial w/ FAR < 1.0 10% 5%

Mixed Use, Commercial/Industrial w/ FAR ¢ 2.0 7% 3.5%
Mixed Use, Commercial/Industrial w/ FAR > 2.0 5% 2.5%
Podium (parkinginder > 75% of project) 3% 1.5%
Zoning allowing development to property lines 2% 1%

Transit Oriented Developmeht 5% 2.5%
Parking 5% 2.5%

Local jurisdictions may choose to develop analogous tables that are more, but not less stringent

a9 FFSOGADS FNBlLé Ada RSTAYSR & | NBI g KAOK lwféasibleXor & d
the site based on infeasibility criteria, infiltration must be allowed over this area) and 2) receives runoff from
impervious areas.

“Criteria for only required if the Project WQMP seeks to demonstrate that the full DCV cannot be feasiatyethon
site.

3 Transit oriented development is defined as a development with development center within 1/2 mile of a mass tra

center.
Key: du/ac = dwelling units per acre, FAR = Floor Area Ratio = ratio of gross floor area of building toageasMét
= Multi Family, SF = Single Family

(i.e., higher areas required to be provided) than Table(Bonsult the LIP). Projects that

demonstrate BMPs areapable of retaining the full DCV (as documented by the Project WQMP)
are not required to demonstrate that they meet these minimum criteria for BMP effective area.

If implementation of biotreatment is determined to be infeasible to control the remaining

portion of the DCV, then an alternative compliance approach must be developed per Section
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XI.E.10 of the MS4 Permit. Section 6 describes the process of developing an alternative
compliance plan.

If HCOC must be addressed in the project WQMP, additional BMBMP capacity may be
required. Section 5.6 describes these additional requirements. If there are no HCOC present, no
additional analyses are required.

5.5.2 Hydrologic Source Controls

{SOGA2Y - L®9 2F (GKS t SNXA{G & SdpiomdEethelide ofliliIRS w2 v
aAGS RSaAdy (GSOKyAldzSa yR 1{/ (2 YAYAYAIT S
Further, the Permit emphasizes the use of LID preventative measures over mitigative measures.
Section 5.2 of this TGD identifies the LIDverdgative measures consistent with the

requirements of Section XI.E of the Permit. In addition,ube ofLIDsite desigrtechniques

and the onsite retention of runoff in site HSC BMPs reduces the portion of the DCV that must

be addressed in downstreaBMPs. For large drainage arebH) toolsare a valuablaidin

assisting the project proponent to comply with the requirement for the pastelopment

runoff condition to mimic the pradevelopment runoff condition.

All applicable HSC shall be providedegtavhere they are mutually exclusive with each other,
or with BMPs. Mutual exclusivity may result from overlapping BMP footprints such that either
would be potentially feasible by itself, but both could not be implemented

Please note that whiletere areno numeric standards regarding the use of HE& project

cannot feasibly meet BMP sizing requirements or cannot fully address Hfe@xisiJity ofall
applicable HSC must be part of demonstrating that the BMP system has been designed to retain
the maxmum feasible portion of the DCV.

5.5.3 LID Infiltration BMPs

This section provides criteria that shall be met to demonstrate that infiltration BMPs have been
designed to retain stormwater design volume to the MEP.

A Site design allowances for infiltration B shall meet or exceed projegpe specific
minimum effective area criteria (see Tablgp If the full DCV can be mitigated using
infiltration BMPs that occupy a footprisimallerthan the projecttype specific minimum
effective area criteria, then nadditional area need be used.

A If individual retention and infiltration, and/or harvest and use BMP (Section 5.5.4) are
infeasible or unable to treat the entire DCV, evaluate the use of combinatidn® BMPs
to maximize orsite retention of the DCMf no combination of BMP can mitigate the
entire DCV, implement the single BMP type, or combination of BMP types, that maximizes
on-site retention of the DCWithin the minimum effective area each DA
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A If the full DC\tannotbe mitigated using infiltratioBMPs(after optimizing their usethat
occupy a footpringreater than orequal to the projectype specific minimum effective
area criteriathe Project Proponent mayse BMPs that are lower in the hierarchgnd

A If the full DC\Wcannotbe mitigated using combination of retention anthfiltration,
harvest and use, and biotreatmeBiMPs that occupy a footprint equal tw greater than
the projecttype specific minimum effective area criteriken the unmet portion of the
DCV must be addressed in an Altsime Compliance Plan (Section 6)

5.5.4 Harvest and Use BMPs

Demonstration that harvest and use BMPs have been designed to retain the DCV to the MEP
requires computation of the wet season irrigation demand for landscaped areas on the project
site comparedvith the DCV, per the formula provided in the Inland Empire Landscape Alliance
Model Water Ordinance (see Section 5.4.3). If the entire project site landscaped area wet
season demand over a 4®ur period is less than 50 percent of the DCV, then use oklsar

and use BMPs can be determined to be infeasible.

To simplify WQMP development, Tabl8 provides estimates of wet season irrigation demand
per impervious acre of drainage area that would be needed to exceed the minimum
incremental benefit thresholdor use of harvest and use BMPs. Certain project types may be
required to include harvest and use, where there is a low imperviousness and high irrigation
demand, such as schools, institutional campuses, parks or golf courses.

5.5.5 Biotreatment BMPs

Thissection provides criteria for adding biotreatment BMPs to a WQMP to manage the
remaining DCV to the MEPR retention and infiltration BMPkhave beermplemented to the
MEP (see Section 5.5.3), and there is still remaining DCV requiring mitigabineatment
BMPsshall be addedo the system Biotreatment BMPs shall be implemented such that the
footprint of the BMP shall provide for sufficient sizing to treat the entire remaining DCV.

Any stormwater DCV that remains after evaluating biotreatment BMétsezor in combination
with on-site retention and/or infiltration shall be considered infeasible to retain or biotreat on
site and alternative compliance obligations shall be computed as described in Section 6.
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Table 58. Infeasibility Thresholds for Corggration of Harvest and UsBMPs

Harvested Water Demand Needed to Equal or Exceed
Minimum Benefit Threshola(cfd/impervious acre)

Ps Mean Storm Depth (in)

0.70 1,112
0.80 1,271
0.90 1,430
1.00 1,589
1.10 1,748
1.20 1,907
1.30 2,066
1.40 2,225
150 2,384
1.60 2,542
1.70 2,701
1.80 2,860
1.90 3,019
2.00 3,178
2.10 3,337
2.20 3,496
2.30 3,655

! Projects with 4&hour wet season irrigation demand below these values can determine infeasibility for harvest a
use BMPs and consider use of baattment BMPs for remaining DCV

5.5.6 Case Study Conformance Analysis

Selection and evaluation of potential BMPs to address the DCV were completed for the two
case studies described in Section 4.3 (Figu8g Fable 8 shows how the DCV for the two
casestudies is achieved using a variety of BMPs. The commercial case study, located in an area
of highly permeable soils, shows that the DCV is retainesitenusing a combination of street

trees, permeable pavement, and bioretention without underdrains.therresidential case

study, assume infeasibility determinations were completed for infiltration (less than 0.3 in/hr
design infiltration rate in underlying soils) and harvest and use BMPsit@irrigation demand

is < 1,000 cfd/impervious acre) types eféfore, the full DCV from each DA is addressed with
biotreatment BMPs, including both bioretention with underdrains (voldpased BMP) and a
bioswale (flowbased BMP).
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Figure5-3. WQMP Site Design for Commercial and Residential Case Studies

Table 59. Summary of Conformance Analysis for Case Studies

Case Study 1: Commeatiproject

Case Study 2: Residential projec

overlying highly permeable soils Project overlying HSG C soils D
Design Capture Volumect)‘t 49,245 Design Capture Volume3()‘t 4,511 5,638
Retention/Biotreatment in LID BMPsaoft Retention/Biotreatnent in LID BMPs fpt
Street Trees (f) 475 Bioretention with underdrains 4,905 4,905
Permeable Pavement {jt 18,829 Surplus/(Deficz:ctt)?’)V olume Captur (394) 733
Bioretention without underdrains (?) 30,344 Flowbased biotreatment (cfs)
Surplus(Deficit) Volume Capture @I (403) Bioswale n/a 0.17
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5.6 Hydromodification Control

5.6.1 Incorporating Hydromodification into Project WQMPs

Hydromodification control refers to the methods used to address HCOC in a project WQMP.
Hydromodification contwl BMPs range from structural BMPs designed to control flow duration
to in-stream measures such as grade control structuresti@am measures can be desirable
where stream channels are already degraded due to hydromodification caused by existing
developrent. There are various alternatives for siting hydromodification control measures,
including onsite, instream, and regional.

The BMPs included in the WQMP will help contribute to meeting HCOC requirements. The
volume of runoff retained by BMPs to meetethvater quality DCV will typically serve to reduce
the volume computed for the poaieveloped condition for a-gear, 24hour storm event.

BMPs will also substantially reduce the pdstveloped condition runoff hydrograph, including

the time of concentratin and peak runoff when compared to the potential resulting post
development hydrograph if no BMPs were incorporated. HCOC performance criteria for time of
concentration and peak runoff require matching of pamd post developed conditions within

5 percent. Inclusion of mitigative BMPs that retain or detain-gite runoff, may make it

physically impossible for a project to avoid increasing the time of concentration of a site and
NERdzOAY 3 LISIF]1 NMUzy2FF o6& Y2NB UK Irglogi& reghte areJS NOSy
less of a concern for downstream HCOCSs, as they serve to reduce the frequency of erosive
conditions. Therefore, it is interpreted that the five percent pdstveloped matching criteria

only applies to decreases in time of concentratiow ancreases in runoff volume and peak flow
rate, which could cause increases in frequency of erosive conditions.

Where necessary, the following steps shall be used to address HCOCs in project WQMP:

A Step 1For a project upstream of neBHM receiving chamts, the WQMP must evaluate
the extent to which implementation of BMPs will address runoff volume, time of
concentration, and peak flow performance criteria to meet HCOC requirements. If there is
still additional HCOC volume reduction needed that is naressed by BMPs, the project
WQMP should consider increasing the size obiva retention and/or investigate and
identify off-site controls to mitigate the additional volume reduction requirements. If
additional retention volume can be provided-site, arevised project layout and
preliminary design should be developed to add this volume. If additional volume cannot
be provided, then the project shall proceed to Step 2.

A Step 2A sitespecific evaluation may be conducted to determine whether an opporyunit
exists to mitigate potential impacts through-gtream controls. The sitgpecific
evaluation may find that kstream controls can be feasibly implemented in combination
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with on-site and regional volume retention such that the project will not adversepact
downstream erosion and sedimentation cycles, or stream habitat-dfream controls

can be identified to address the HCOCs, the description and design features must be
included in the Project WQMP along with documentation demonstrating that tbgept

and proposed system will not adversely impact downstream erosion and sedimentation
cycles, or stream habitat. This approach, including its effectiveness in addressing HCOC
and the environmental impacts of any-gtream controls must be analyzed byettocal
jurisdiction pursuant to CEQA, and the necessary permits from regulatory agencies must
be obtained.

A Step 31f the HCOC cannot be feasibly mitigated through one of the above approaches,
then the project must participate in an alternative orliau program as described in
Section 6.

5.6.2 Hydromodification Control BMPs

5.6.2.1 Detention/Retention Basins

Detention/retention basins are stormwater management facilities that are designed to detain
and infiltrate runoff from one or multiple projects @roject areas. These basins are typically
shallow with flat, vegetated bottoms. Detention/retention basins can be constructed by either
excavating a depression or building a berm to create above ground storage. It is clearly
advantageous to locate a bassuch that runoff can drain from the project site into the basin

by gravity and avoid the need for pumping. Runoff is stored in the basin as well as in the pore
spaces of the surface soils.

Detention/retention basins for hydromodification management inporate outlet structures
designed for flow duration control. These basins can also be designed to support flood control
and water quality treatment objectives in addition to hydromodification. If underlying soils are
not suitable for infiltration, the basimay be designed for flow detention only, with alternative
practices to manage increased volumes, such as storage and use, discharge at a rate below the
critical rate for adverse impacts, or discharge to a4sasceptible water body. Pretreatment

BMPs su as swales, filter strips, and sedimentation forebays minimize fine sediment loading

to the basins, thereby reducing maintenance frequencies.

Detention/retention basins should be designed to receive flows from developed areas only,
both to optimize degin and reduce size, as well as to avoid intercepting coarse sediments from
unimproved open spaces that should ideally be passed through to the stream channel.
Reduction in coarse sediment loads contributes to downstream channel instability.

For outdoor ecreational areas that are undeveloped, but nevertheless impacted and disturbed
by these activities, water quality basins are recommended for intercepting runoff, thereby

mitigating accelerated erosion and sediment transport from these areas.
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5.6.2.2 In-Sream Controls
Hydromodification management can also be achieved kstrieam controls, including drop
structures, bed and bank reinforcement, and grade control structures.

A Drop Structures Drop structures are designed to reduce the channel slope, there
reducing the shear stresses generated by stream flows. These controls can be incorporated
as natural appearing rock structures with a sfggol design which allows drop energy to
be dissipated in the pools while providing a reduced longitudinal slopgdas structures.

A Grade Control Structuressrade control structures are designed to maintain the existing
channel slope while allowing for minor amounts of local scour. These control measures are
often buried and would entail a narrow trench across thdtiv of the stream backfilled
GAGK O2yONBGS 2NJ AAYAEFNI YFGSNAIES a oStf
downstream side of the sill by placing boulders and vegetation. A grade control option
provides a reduced footprint and impact compd to drop structures, which are designed
to alter the channel slope.

A Bed and Bank Reinforcemerhannel reinforcement serves to increase bed and bank
resistance to stream flows. In addition to conventional techniques such as riprap and
concrete, a numebr of vegetated approaches are increasingly utilized, including products
such as vegetated reinforcement mats. This technology provides erosion control with an
openweave material that stabilizes bed and bank surfaces and allows-fstadlishment
of native plants, which serves to further increase channel stability.
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Section 6¢ Alternative Compliance Plan

6.1 Introduction

If a Priority Project is not able to fully meet LID requirements based on implementing site design
and onsite LID BMPs, nor througlagicipation in available regional/sutegional LID projects

that have been previously identified and approved in the WAP, then a project proponent must
develop an alternative compliance plan to address the remainder of the DCV that is neither
retained nortreated and released through LID BMPs, eitheramoff-site in an approved
regional/subregional project. Also, some projects may qualify for Water Quality Credits that can
be applied to reduce or fully satisfy the remaining DCV that must be treatextebetaluating
alternative approaches.

These alternative plans may include:

A Implementing onsite treatment control BMPs, sized to treat remaining design capture
volume, or

A Implementing offsite watersheebased treatment control BMPs, or
A Contributing to arin-lieu fund, if available, or
A A combination of the above three options, to address all remaining DCV

If treatment control BMPs are used as a complete alternative compliance option, the
performance of these BMPs must be compared to unmet LID DCV. Thenpante assessment
must demonstrate that the volume treated by treatment control BMPs must be equal to the
DCV for the project, minus any volume retained or treated by LID BMPs incorporated in the
project, and that the treatment control BMPs have a medionhigh effectiveness rating for
removing the Pollutant(s) of Concern (POC) that cause impairment of the receiving water. If a
treatment control BMP, or combination of BMPs, can achieve these objectives, the project is
considered to be in compliance withé permit requirements and the WQMP can be completed.
The WQMP must document the infeasibility analysis demonstrating why the DCV could not be
fully met with LID BMPs. However, if the cost of treatment control BMP implementation greatly
outweighs the polltion control benefits, a waiver of BMPs may be granted by the local
jurisdiction as discussed in Section 6.4, Hrmeh the project proponenwill be required to
participate in arin-lieu fund (if availableyr Mitigation Program as described in Section. dbe

use of onsite treatment control BMPs are required before discharge to receiving waters, unless
there are alternative compliance approaches, as identified in the approved WAP, to achieve
equivalent or better water quality benefits, and not impair theneficial uses of receiving

waters.
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Figure 61 is a flow chart illustrating the key steps in developing an alternative compliance
plan. The following sections describe water quality credits, treatment control BMPs, waivers,
in-lieu funds, mitigationprograms, and ofkite mitigation.

Remaining
DCV after LID
BMPs
Does
Account for any water quality qE éﬁ#iﬁ)r
credits that are applicable to the water
project ;
quality
credits?
Isth ill .
rsetmzriﬁiﬁg Evaluate OnSite Treatment
No DCV after Yes Control_ BMPsto achieve
. equivalent level of
credits compliance
applied? p
Submit Waiver Request to Would the cost of
Regional Board Executive implementation
Officer including greatly outweigh
documentation of the pollution
infeasibility control benefits?,
Utilize off-site treatment control BMPs to Implement On-Site
achieve equivalent level of compliancer Treatment Control
contribute to local/watershed runoff BMPs to achieve
fund, if one existsfo achieve equivalent equivalent level of
level of compliance compliance.
Continue WQMP
Development Process

Figure 61. Alternative Compliance Plan Flowchart
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6.2 Water Quality Credits

6.2.1 Qualifying Projects

For certain types of development projects, LID BMPs may be more difficult to incorporate due
to the nature of the development, but the development practices may prouitier

environmental benefits to communities. For example, infiltration BMPs may not be desirable
for a Brownfield redevelopment site where infiltrated stormwater could cause an adverse
impact to groundwater supply, but réevelopment of the site would bexpected to have

other environmental benefits such as accelerated site clgnAlternatively, a re

development project could be implemented in a way that reduces the overall impervious
footprint of the project site rather than increasing it.

Local jurisections may develop a water quality credit program that applies to certain types of
development projects after they first evaluate the feasibility of meeting LID requirements on
site. If it is not feasible to meet the requirements for-site LID, projecproponents for

specific project types can apply credits that would reduce project obligations for selecting and
sizing other treatment control BMPs or participating in other alternative programs. Water
guality credits can be applied before other alternatprograms are evaluated and/or a

Waiver request is submitted.

The Permit allows for credits to be applied for hydromodification requirements. Permittee
may develop a credit system for hydromodification at a future date and submit this to the
Executive @icer for approval.

Projects potentially eligible for consideration for water quality credits include:

A Redevelopment projects that reduce the overall impervious footprint of the project
site;

A Brownfield redevelopment, meaning rdevelopment, expansiorr reuse of real
property which may be complicated by the presence or potential presence of hazardous
substances, pollutants or contaminants, and which have the potential to contribute to
adverse ground or surface water quality if not redeveloped
(http://www.epa.gov/brownfields/overview/glossary.htjn

A Higher density development projects which include two distinct categories (credits can
only be taken for one category):

A Those with more tha seven units per acre of development (lower credit allowance);

A Vertical density developments, for example, those with a Floor to Area Ratio (FAR) of 2,

or those having more than 18 units per acre (greater credit allowance);
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